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ABSTRACT: 
This research studied new coatings for their use on bronze statuary and evaluated 
removal using low-powered lasers. This testing was intended to add new coating materials to a 
conservator’s repertoire, to improve the protection of outdoor bronze sculpture, and extend the 
time between maintenance cycles. This would, in turn, allow owners to better care for their 
statues and lower long-term maintenance costs. 
The most commonly used approach for coating outdoor bronze involves the use of wax 
and/or lacquer; both are considered to be easily reversible. Wax can be successfully removed 
with heat and water, while lacquers can be easily removed with standard solvents. Both wax and 
lacquer coatings’ life cycles are relatively short, with wax-coated bronze usually needing annual 
or biennial maintenance and lacquer coatings lifespan in the field lasting roughly three to five 
years. This reversibility, long considered to be important in the conservation community, has 
been a challenge with respect to long-term coating durability for works exhibited outdoors.  
Three coatings were chosen for testing in this project. All three were urethane-based clearcoats 
that are either applied to lacquer or directly to the patinated bronze. 
A patina was applied to cast bronze coupons prior to the coatings. These samples were 
then subjected to accelerated weathering testing in a QUV chamber. After QUV testing, three 
procedures--based on ASTM standards--were conducted to assess the durability of the artificially 
weathered coatings.  After the ASTM tests were concluded, removal of the surviving coatings 
was carried out using a 100-watt, 1064nm Class four laser. From these tests, it was determined 
that the acrylic urethane coating, Ecothane, produced by G. J. Nikolas & Co., was able to be 
successfully removed by laser cleaning, and could lead to a possible replacement for the 
commonly used wax and lacquers, however further research is needed before a definitive 




 Statuary conservation has become an important part of the field of Historic Preservation. 
While it is less prominent to the public eye then other aspects of the field, like building and 
façade conservation or restoration, it still plays a prominent role that allows for the public to see 
conservators work in the field. A conservator performing statuary conservation will have to 
consider many aspects of the project, from masonry work, to metal conservation, and even 
coatings science. This is no truer than when working with outdoor bronze statuary. When 
treating outdoor bronze sculptures, the coating of the bronze is vital for the sculpture’s longevity. 
Without a sacrificial coating protecting the underlying metal, the bronze will corrode over time, 
damaging the physical material and changing the aesthetics from how the owner or artist 
intended. 
 Even with this importance placed on the sacrificial coatings, there has not been a 
continuous wide range effort across the conservation field to use newer more modern coatings in 
statuary conservation. Currently the most common coatings used are waxes and lacquers. This 
reliance of tried and tested coatings stems from their ease of use, and easy reversibility. One of 
the key concepts and practices in modern conservation is the idea of reversibility, which is the 
ability to effectively reverse a treatment without damaging or destroying the underlying historic 
material.1 Because of this, progress on more modern coating systems has been slow to be widely 
adopted with the fear of using a coating that cannot be undone or removed without damaging the 
sculpture.  
 
1 Bierwagen, Gordon, Tara J. Shedlosky, and Kimberly Stanek. "Developing and testing a new generation 




 Wax and lacquer on the other hand are both easily applied and easily removed. Wax can 
be applied by hand with minimal Personal Protective Equipment (PPE), and can be just as easily 
reversed with hot pressurized water or common solvents. Lacquer can also be easily applied with 
proper PPE and equipment, while also easily removed with lacquer thinner and other solvents. 
This reversibility does come with a price however, as neither of these sacrificial coatings have 
long service lives. Wax coatings need to be maintained and reapplied on a regular basis to 
protect the underlying metal effectively, while lacquer has a longer service life than wax, but still 
needs to be regularly maintained and reapplied if damaged. 
 This thesis looked to test other coating options for outdoor bronze sculpture and evaluate 
their durability and removability with modern conservation equipment when compared to the 
standard wax and lacquer coatings. Two of the coatings that were tested were designed with 
sculpture conservation in mind, while the third coating was an off-the-shelf proprietary general 
clear coat. The coatings were put through a number of American Society for Testing and 
Materials (ASTM) standardized tests to determine their durability, compared to the standard wax 
and lacquer coatings. After this was finished, the three coatings’ reversibility was tested to see if 
they could be removed effectively using modern laser equipment. Laser cleaning has become an 
ever more present and effective tool in the modern conservator’s tool kit, and while lasers have 
been mainly used for masonry and fine arts conservation, in recent years a number of studies 
have been conducted on the use of lasers in statuary conservation. These studies focused on the 
removal of active corrosion by lasers, not coating removal, however lasers in other industries 
have been used to remove coating for decades. So, the use of lasers in testing the removal of 
coatings from bronze statuary is a logical next step. The idea behind this thesis was to add new 
coating materials and processes to a conservator’s repertoire that would better protect bronze 
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statuary and extend a statues maintenance cycle. This would in turn allow owners to better care 
for their statues by expanding the time between maintenance cycles and increasing protection of 
the bronze during that expanded time period, lowering maintenance costs over time. 
 Previous work as a Conservation Technician for Conservation Solutions Inc., now 
Evergreene Architectural Arts, prior to graduate school also played a role in this thesis topic. As 
a conservation technician for three years prior to school, the author had the privilege of working 
on a number of outdoor bronze sculptures which provided the experience of sculptural 
maintenance and conservation and was performed on the same sculptural groups over 
consecutive maintenance cycles. This work on the same sculptures demonstrated the shortfalls of 
the current standard coating systems and the need for longer lasting, more durable coatings. The 
author was also able to learn and operate lasers for conservation work. This experience over 
multiple years and at different projects taught some of the benefits in the use of lasers and helped 












History of Bronze 
 Bronze is a metal that has been in use for millennia and has played a key role in human 
civilization development. It is an alloy made by combining the ores of copper and tin. This alloy 
resulted in a workable, but hard and durable metal that resisted corrosion and had an enhanced 
appearance.2 Humans first learned to smelt bronze roughly 5,500 years ago in what is now the 
Middle East. The knowledge then dispersed to Europe, Asia, and the Indus Valley over the next 
2,000 years, reaching China by about 1500 BC.3 
 This use of bronze would characterize an entire age of human development with the 
eponymously titled Bronze Age, starting in the fourth millennium BC.4 This age lasted until 
bronze would be supplanted as the primary industrial metal by iron. Once this happened, bronze 
primarily became relegated to artistic and domestic pursuits which is still true today. Cast bronze 
in particular, has been in use as a sculptural material since antiquity and is still commonly used.  
Bronze Sculpture History 
 The history of bronze sculpture begins at the Bronze Age and includes the use of 
different casting methods and various aesthetics. The earliest bronze sculptures date from the 
early second millennium BC, with the Indus Valley Civilization’s Dancing Girl from the city of 
 
2 Cathro, R. J. "Tin deposits and the early history of bronze." CIM Bull 98, no. 1088 (2005): 1-5. 2 
3 Cathro, R. J. 2 




Mohenjo-daro being one of the earliest known. Other early 
bronze sculptures come from Ancient Egypt, predominately 
the New Kingdom, the Shang Dynasty in China, and ancient 
Greece.5 The bronze castings of ancient Greece would 
influence and guide the development of bronze statuary in 
the western world. 
 Early casting methods are heavily debated, but the 
lost-wax method is recognized as one of the earliest methods, 
developed prior to the major adoption of bronze, during the 
Chalcolithic period and then used during the subsequent 
Bronze Age.6 The lost-wax method entails initially 
producing a wax mold of the intended shape. This wax 
mold can be solid or have a core, which will create a hollow space within the casting once the 
molten bronze is poured. Once this wax mold is made, an investment mold, usually made of a 
fireproof material like clay, is created surrounding the wax. The mold is then heated to melt the 
wax to remove it before pouring the metal. The bronze is poured into the investment mold, 
forming the casting. After the metal has cooled, the mold can be opened and the core, which did 
not melt during the process, can be removed.7 Lost-wax casting continued to be used into the 18th 
century, however, it has become less commonly used, especially for large sculptural works.8  
 
5 Davey, Christopher J. "The early history of lost-wax casting." Metallurgy and Civilisation: Eurasia and 
Beyond Archetype. London (2009): 147-177. 148 
6 Davey, Christopher J. 152 
7 Davey, Christopher J. 147,148 
8 Strandberg, Helena. "Perspectives on Bronze Sculpture Conservation. Modelling Copper and Bronze 
Corrosion." (1997). 44 
Figure 2.1: Mohenjo-daro Dancing 
Girl located in the National Museum 
of India, New Delhi. 
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 Another early casting method was the use of piece molds, which were used as early as the 
Shang Dynasty in China.9 Piece molds are a casting process where a clay model of the intended 
casting is produced, then clay negative molds are produced using this initial model. The molten 
bronze is then poured into the mold forming the casting. Once it has cooled the negative mold 
pieces can be removed revealing the finished piece.  
 Finally, sand casting is another casting method that has existed since antiquity; however, 
it became extensively used starting in the late 18th century, and continues to be used today.10 
Sand casting involves the use of a negative sand mold called a flask. This negative mold is 
formed, and the molten bronze is poured in, filling the void and creating the cast. 
A central part of bronze sculptural history has been the changing aesthetics of bronze 
sculptural finishes and how they have influenced everything from the initial casting of the 
sculpture, to the patina, maintenance, and later conservation efforts. The earliest historical 
records about bronze sculptural finishes dates back to antiquity. In ancient Greece, and into the 
Roman period, bronze sculptures had a polished or burnished appearance. The writings of Homer 
make reference to “polished” or “brilliant” bronze finishes, while later writings by Pliny the 
Elder state that the bronze should be polished or rubbed and cleaned using vinegar and children’s 
urine.11 Pliny also mentioned the use of bitumen to give the bronze sculptures a gilded 
appearance. By the late Roman period however, the aesthetics of bronzes had changed and the 
 
9 Davey, Christopher J. 148 
10 Strandberg, Helena. 44 
11 Weil, Phoebe Dent. "Patina: historical perspective on artistic intent and subsequent effects of time, 
nature, and man." In Sculptural monuments in an outdoor environment: a conference held at the 




use of dark patination along with black lacquer12 coatings to give a darker less bare bronze finish 
became popular.13 
The aesthetics would change again during the Renaissance where the cultural fascination 
with antiquity would lead to the further appreciation of patina. At this time, the ancient bronzes 
that had been rediscovered during the Renaissance 
had formed patina layers which came to be valued 
as a finish as much as the actual bronze material. 
This would lead to the development of dark 
smoke patinas and the use of acids to form green 
patina layers.14 However, most colored finishes 
were still produced by gilding and the application 
of lacquers.15 By the later Renaissance, natural 
browns mimicking copper oxides combined with 
gilding dominated the aesthetic style of bronze 
statuary. This can be seen with Bernini’s work, 
specifically St. Peter’s Baldacchino, located in St. 
Peter’s Basilica in Rome.16 It was not until the 
late 19th Century that patina applications became the main treatment for finishes of bronze 
statuary. Paris, France was at the heart of this movement, which typified the Beaux-Arts style 
 
12 In the historical background texts that were referenced in this thesis, many of the historical finishes are called 
lacquers, however many of these coating finishes would be called resins today. The wording was kept as is to keep 
true to the referenced sources. 
13 Strandberg, Helena. 7 
14 Strandberg, Helena. 7 
15 Weil, Phoebe Dent. 23 
16 Weil, Phoebe Dent. 25 
Figure 2.2: Bernini's St. Peter’s Baldacchino 
located in St. Peter’s Basilica. 
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with its concern for texture and color.17 The patinas were produced with the use of heat and 
chemical applications. On smaller works these could vary in color, while on larger works simpler 
dark brown or black patinas were common.18 
The nature of patinas has also changed overtime. Starting in antiquity, patinas were 
placed in two categories as written by Pliny the Elder in Historia Naturalis, “Noble” and 
“Vile”.19 These two categories can be interpreted to mean stable, attractive patina and unstable, 
ugly corrosion, respectively. This dual interpretation of patinas would continue to be used after 
the Roman period and would be used alongside the idea of natural and artificial patinas that can 
be seen in the writings of later artists. A.H. Hiorns, was one of these artists from the late 19th 
century that wrote on the nature of natural and artificial patinas. He stated in his 1892 book that 
all patinas should be in keeping with the metallic character of the material. A contemporary of 
Hiorns went further and stated that natural or noble patinas should be green or brown, making it 
clear that bronze is the actual material.20 This idea of bronze’s natural forming patina developing 
into a green patina was a new phenomenon, but was due to the increase in air pollution from 
industrialization.  
The effects of air pollution on outdoor bronze sculptures also began to be documented 
and studied at this time. Most of this early research was focused in Germany, but would be 
forgotten after the First World War.21 It, and later research conducted after World War I, focused 
on the changing color, however it was commonly accepted as a normal and a protective layer. In 
the 1920’s and 1930’s artificial patinas were even developed to speed up the process and produce 
 
17 Weil, Phoebe Dent. 26 
18 Strandberg, Helena. 7 
19 Weil, Phoebe Dent. 23 
20 Weil, Phoebe Dent. 23,24 
21 Strandberg, Helena. 8,9 
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a “natural” green patina faster.22 It was not until the middle of the 20th century when the adverse 
effects of air pollution and corrosion layers on outdoor bronze were realized.   
Coating History 
 Similar to the history of bronze sculptures, the history of coatings has developed and 
expanded over time from the use of oils and varnishes in antiquity to modern day lacquer and 
polymer coatings. The earliest recorded coatings date back to the Greek and Roman world where 
oils or protective varnishes made out of pine tar pitch would be used to protect the sculpture and 
their burnished appearance.23 By the late Roman Empire waxes and black lacquers began to be 
employed as coatings as the aesthetic tastes changed. These practices continued into the 
Medieval period and by the Renaissance the use of red-brown translucent lacquers began to be 
employed.24 During the Renaissance, darker lacquer coatings were also employed to hide the 
casting flaws and repairs necessary to create the cast bronze sculptures of that time.25 These 
traditional waxes, oils, and lacquers continued to be used well into the twentieth century and it 
was not until the 1960’s that modern Incralac, which has become synonymous with outdoor 
bronze coatings was developed. 
 Incralac lacquer, an acrylic based B-44 resin was developed over a five-year period by 
the International Copper Research Association (INCRA), now International Copper Association 
(ICA) and the British Non-Ferrous Metals Research Association (BNFMRA), starting in 1960.26 
 
22 Strandberg, Helena. 10 
23 Weil, Phoebe Dent. 24, Strandberg, Helena. 7 
24 Strandberg, Helena. 7 
25 Weil, Phoebe Dent. 25 
26 Wolfe, Julie, Arlen Heginbotham, Jessica Chasen, Michael Schilling, Herant Khanjian, Joy Mazurek, 
Rosie Grayburn, and Alan Phenix. “Outdoor Sculpture Coating Research.” Los Angeles: The J. 
Paul Getty Museum, 2019. 2, Wolfe, Julie, and Rosie Grayburn. "A review of the development and 




It was initially only one of a number of coatings developed and tested by INCRA and BNFMRA 
in their attempts to find a longer lasting clear coating system for outdoor copper. During the 
testing it was determined that two very similar formulas, which relied on different solvents as 
leveling agents, butyl acetate and ethyl alcohol, were the best performing coatings.27 In the later 
stages of the testing, benzotriazole (BTA) was added to the formulas as a corrosion inhibitor and 
for UV protection. The final formula was trademarked in 1964 and by the next year fourteen 
companies were licensed to produce the formula under the name Incralac.28 Over the proceeding 
decades the formula has been modified by these licensed manufactures including different 
solvents and additives, along with the production of water-based Incralac instead of solvent 
based.29  
Upon the development and production of Incralac in the mid 1960’s, it was adopted for 
use in outdoor statuary conservation. Used for both polished and patinated outdoor bronze, it 
quickly became a staple for bronze statuary conservation. It is also common to add a topcoat of 
cold paste wax over the Incralac coating to add a second layer of protection.30 However, it was 
not the only coating system being developed and employed at the time.  
Traditional wax coatings began to make a resurgence in conservation treatments during 
the mid-twentieth century as well. In 1967 the National Park Service (NPS) documented their 
use of beeswax mixed with turpentine as a protective coating in a memorandum about the 
conservation of the Theodore Roosevelt statue in Washington DC.31 When the Roosevelt statue 
was restored again about ten years later, a different wax was used and documented. This wax 
 
27 Wolfe, Julie, and Rosie Grayburn. 230 
28 Wolfe, Julie, and Rosie Grayburn. 230,231 
29 Wolfe, Julie, and Rosie Grayburn. 233,234 
30 Julie Wolfe et al. 1 
31 Julie Wolfe et al. 1 
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was a microcrystalline wax blend that used 
Cosmoloid 80H as its binder and was developed by 
New York City based conservator Steven Tatti.32 
Since then, further wax blends have been developed 
and tested. The NPS has also gone on to recommend 
certain proprietary waxes as well, including Trewax 
and Butcher’s Paste Wax.33 
Wax and Incralac have become staples in 
outdoor statuary coatings, but testing of newer 
modern coatings continues to be done. Recent 
literature on studying newer coatings has focused 
on the use of polymers. These include the use of 
fluoropolymers, urethanes, and sol-gel copolymers.34 These kinds of modern polymer coatings 
are being tested because they have the potential to provide exterior durability, chemical 
resistance, and good flexibility when compared to the current standard coatings of Incralac or 
wax. However, large scale adoption of these newer coatings within the conservation field has not 




32 Julie Wolfe et al. 1 
33 Julie Wolfe et al. 1 
34 Bierwagen, Gordon, Tara J. Shedlosky, and Kimberly Stanek. 291, Pilz, M., and H. Römich. "Sol-gel 
derived coatings for outdoor bronze conservation." Journal of sol-gel science and technology 8, no. 1 
(1997): 1071-1075. 1071 
Figure 2.3: Paul Manship’s 17-foot-tall cast 
bronze statue of Theodore Roosevelt located 
in Washington DC. 
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Current Coating Drawbacks 
 The current wax and lacquer coatings used in the field have their benefits of being easily 
reversable with solvents and mechanical removal methods. This reversibility however leads to 
less durability and long-term performance issues. Both coating types require high amounts of 
maintenance to be successfully maintained over multiple years.35 This maintenance includes 
reapplying the wax coating, either in full or just the paste wax layer on a regular basis, and 
monitoring and reapplying the lacquer coatings when it begins to fail or reaches the end of its 
effective lifespan.  
 Wax coatings are meant to be a sacrificial layer protecting the underlying bronze from the 
outdoor environment. However, its sacrificial nature means it’s easily deteriorated by the 
environment it is meant to protect against. This includes rain, abrasives, like windblown sand 
and debris, air pollution, and human contact (people touching the sculptures). Corners, raised 
areas, and areas of contact tend to abrade away exposing those areas of the statue to the corrosive 
environment. This unevenness in the coating deterioration leads to a mottled look, changing the 
aesthetics, pitting, and other serious corrosion problems as the underlying substrate becomes 
exposed. This pitting and active corrosion can affect the integrity of the metal if left untreated. 
The wax can also blanch when exposed to the environmental effects and become discolored with 
the buildup of environmental pollutants changing its appearance and the overall aesthetic. 
 Lacquer coatings while more resistant to deterioration then their wax counterparts still 
suffer from a number of issues if not continually maintained. Incralac, the most common lacquer 
 
35 Brostoff, L. B., De La Rie, and E. René. "Research into protective coating systems for outdoor bronze 
sculpture and ornamentation." In Metal 95: Proceedings of the international conference on metals 
conservation, Semur-en-Auxois, 25-28 September 1995= Metal 95: actes de la conférence internationale 
sur la conservation des métaux, Semur-en-Auxois, 25-28 septembre 1995, pp. 242-244. 1997. 242 
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used in the field, has a lifespan that can vary on average between three to five years; longer than 
wax coatings, but still a relatively short lifespan which requires maintenance during that time 
period.36 Lacquers are vulnerable to abrasion, like their wax counterparts, cuts, and 
discoloration. Similar to waxes, lacquer coatings can be abraded away through repeated contact 
and exposure to the elements. This process, similar to waxes, can cause a mottled look, changing 
the aesthetic of the sculpture, and allows for active corrosion and pitting of the metal in areas of 
exposed substrate. Cuts in the coating are also another vulnerability for lacquers. Cuts allow for 
water infiltration which can seep under the intact lacquer and cause active corrosion and pitting. 
This endangers the underlying substrate and also can speed up the deterioration of the coating. 
Cuts can also lead to loss of adhesion between the coating and substrate, along with delamination 
around the cut area. Finally, exposure to UV rays from the sun can discolor the lacquer, which 
changes the aesthetic. These drawbacks of both the wax and lacquer coatings illustrate why 
newer more durable coatings are needed in the field.  
History of Lasers in Conservation 
 The history of laser use within the field of conservation dates back to the early 1970’s 
with John Asmus’ work on the removing of black crust off of Venetian marble sculptures using 
pulsed lasers. From this initial use, he expanded to using pulsed lasers to clean stained glass, 
frescoes, and other materials. This established the use of lasers as an effective conservation tool. 
Further studies conducted by a number of different groups expanded the field further with their 
 
36 Weil, Phoebe Dent. "The conservation of outdoor bronze sculpture: a review of modern theory and 
practice." In Preprints of papers presented at the eighth annual meeting of the American Institute for 
Conservation of Historic and Artistic Works, San Francisco, California, 22-25 May 1980, pp. 129-140. 
1980. 136, Bierwagen, Gordon, Tara J. Shedlosky, and Kimberly Stanek. 290 
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use of Nd:YAG lasers. These lasers, producing a wavelength of 1064nm, were used to clean 
marble, limestone, terracotta, wood, metal, and other materials.37 
 Lasers are now a common tool used in art and masonry conservation and provide a 
precise, accurate, and highly controlled material removal option that does away with harmful 
solvents or hard-to-control mechanical removal methods.38 Even with this proliferation in the 
field, laser cleaning of bronze statuary has lagged behind and has not become as pervasive as 
laser cleaning for masonry or art. This lag does not mean that individuals in the conservation 
field have not been testing and evaluating the use of lasers for bronze sculptures. In both the 
United Kingdom and the United States, a number of studies have been published within the last 
two decades.  
 These studies range from the effects of lasers on the underlying bronze substrate, to the 
removal of active corrosion, and the use of lasers in removing coatings. Through the work of 
Martin Cooper in the United Kingdom, it was derived that Nd:YAG lasers using 1064nm 
wavelengths were effective at removing paint coatings and corrosion layers where other more 
traditional methods were less effective. These studies also looked at the effects of the lasers on 
the underlying substrate and found that the laser cleaning process can cause slight discoloration 
on the top layer of the substrate, though this appeared to fade over time.39  
 
37 Fotakis, Costas, Demetrios Anglos, Vassilis Zafiropulos, Savas Georgiou, and Vivi Tornari. Lasers in 
the preservation of cultural heritage: principles and applications. CRC Press, 2006. 14 
38 Fotakis, Costas. 183 
39 Froidevaux, M., P. Platt, M. Cooper, and K. Watkins. "Laser interactions with copper, copper alloys and 
their corrosion products used in outdoor sculpture in the United Kingdom." Lasers in the Conservation of 
Artworks, LACONA 7 Proc (2008): 277-284., Thompson, Helen, and Martin Cooper. "The use of laser 
cleaning in the conservation of public copper-alloy monuments in the UK." Journal of architectural 
conservation 16, no. 1 (2010): 7-24.  
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In the United States, studies on laser cleaning of bronze statuary have mainly focused on 
the removal of coatings and active corrosion. The Central Park Conservancy used a laser to 
remove active corrosion spots, predominantly consisting of sulfates and chlorides, from the 19th 
century Samuel F.B. Morse statue. During this removal they analyzed the chemical compositions 
of the corrosion spots along with the composition of the bronze statue. From this they were able 
to determine the effectiveness of the removal.40 Additional American laser cleaning studies were 
reviewed for this thesis. Two of these studies reviewed were carried out by Conservation of 
Sculpture and Objects Studio, Inc. (CSOS) and looked at removing coatings from bronze. One of 
the studies used laser cleaning as surface preparation for re-gilding an outdoor bronze statue. It 
concluded that the laser cleaning was able to effectively remove the old gilding along with active 
corrosion spots that had formed since the coating had begun to fail. This process allowed for 
stable re-gilding and provided effective treatment results.41 The other study by CSOS Inc. 
focused on testing the removal of clear coatings, specifically Incralac, from outdoor bronze. It 
found that the clear coat was effectively removable through laser cleaning and that it had the 
added benefit of removing active corrosion spots as well. Finally, the lasering process did 




40 Basso, Elena, Federica Pozzi, and Matthew C. Reiley. "The Samuel FB Morse statue in Central Park: 
scientific study and laser cleaning of a 19th-century American outdoor bronze monument." Heritage 
Science 8, no. 1 (2020): 1-14. 
41 Dajnowski, Andrzej, and Bartosz Dajnowski. "Using the new GC laser cleaning system for cleaning and 
surface preparation for re-gilding of a large outdoor bronze monument of Alexander Hamilton." 
In Proceedings of LACONA, pp. 217-228. NCU Press, 2017. 
42 Dajnowski, A., and A. Lins. "The practical use of lasers in removing deteriorated Incralac coatings from 
large bronze monuments." In Lasers in the Conservation of Artworks VIII (Proceedings of the International 
Conference on LACONA VIII), pp. 47-52. 2010. 
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MATERIALS AND TESTING SELECTION: 
Coating selection 
 Three coatings were selected for testing for this thesis, along with two control coatings, to 
simulate the current standard coatings used in the conservation field. The two control coatings 
were a wax coating system and a modified acrylic lacquer coating, while the three coatings being 
tested were all urethane-based clear coats. The wax coating system consisted of two separate 
waxes: a microcrystalline hot wax followed by a cold paste wax. The microcrystalline hot wax 
mixture consisted of 80% Indramic 7883, 20% Indrawax 190-M, 4% Cortec M-238 by weight, 
and roughly 50% Naphtha. This wax blend was used over other blends discussed in the literature, 
because of its familiarity to the author, its consistency in application and its coating 
characteristics. It is also readily available so can be easily reproduced in future research. The 
paste wax was the proprietary brand Trewax Clear Paste Wax with natural carnauba wax. This 
wax coating system, as a control, was chosen to represent a standard wax coating method that 
would be used in the field and which the performance of the three coating systems being tested 
could be measured against. All further references to the wax 
coating system comprising the microcrystalline wax and paste 
wax, will be referred to as the wax coating. 
 The other control coating, which would serve as a basis 
to measure the three other coatings against was a modified 
acrylic lacquer made by G.J. Nikolas & Co. Inc. This lacquer, 
named Fast OD Brass-Coat RFU Lacquer, is composed of Ethyl 
acetate, Ethyl 3-ethoxypropanoate, Xylenes, Toluene, 1-
Butanol, Acetone, Diacetone alcohol, and Cyclohexanone. It 
Figure 3.1: Fast OD Brass-Coat 
RFU Lacquer used during testing. 
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was designed specifically for conservation use but is meant to represent the common Incralac 
traditionally used as a coating for bronze. This coating was used instead of the more common 
Incralac due to budgetary constraints. This modified acrylic lacquer was also used as a basecoat 
for two of the coatings being tested, which meant it was more financially viable to use this 
lacquer for both the control group and basecoat than it was to buy an Incralac coating and this 
lacquer. Finally, it was decided to forgo the commonly applied paste wax coating over the 
lacquer to better understand how the modified acrylic lacquer itself would perform during the 
tests, when compared to the other control group, and the three test coatings.  
 For the three coatings being tested, the criteria for their selection were as follows: they 
had to be easy to apply in situ, they had to have broad application parameters, they had to have 
relatively short dry times, and they needed to be easy to acquire. With these criteria in mind, a 
number of different coatings were considered. This included, automotive, industrial, marine, 
conservation, and general use clear coatings. After a thorough review, a urethane coating named, 
DiamondFinish Clear, produced by KBS Coatings along with two coating systems, an acrylic 
urethane, named Ecothane, and a fluorourethane, named Clear Tag-Kill, both applied over a 
lacquer basecoat and produced by G.J. Nikolas & Co. were chosen. Bronzeshield by Elinor 
Coatings, LLC was also under serious consideration, but due to supply chain issues could not be 
selected. For the rest of this thesis, the urethane by KBS Coatings will be called by its product 
name, DiamondFinish Clear to distinguish it from the other urethanes and the coating systems of 
a lacquer basecoat and a urethane will be referred to by their top coatings, acrylic urethane or 
fluorourethane, for brevity.  
 The acrylic urethane and fluorourethane were chosen for two reasons. One was to 
continue the work by Erik Sandell by testing the same coatings, except this time on cast bronze, 
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which would mitigate some of the issues he experienced, and the second reason was because 
they met the predetermined criteria of easy application in situ, broad application parameters, and 
relatively short dry times. The DiamondFinish Clear by KBS was chosen because it represented 
an easily attainable, off-the-shelf product that if found to work effectively could give 
conservators additional products from other industries to use. The product’s marketing also 
implied it was easy to apply with broad application parameters and had a relatively quick dry 
time.  
Testing selection Weathering/ASTM 
 The American Society for Testing and Materials (ASTM) testing procedures chosen for 
this thesis were based on previous work by Columbia University Historic Preservation graduates, 
including Erik Sandell, consultation with Historic Preservation faculty, and Jason Church from 
the National Center for Preservation, Technology and Training (NCPTT). Four testing 
procedures were chosen for this thesis. They included ASTM D1654-08, Standard Test Method 
for Evaluation of Painted or Coated Specimens Subjected to Corrosive Environments, ASTM 
D3359-17, Standard Test Methods for Rating Adhesion by Tape Test, ASTM D4587-11, 
Standard Practice for Fluorescent UV-Condensation Exposures of Painted and Related Coatings, 
and ASTM D968-17, Standard Test Methods for Abrasion Resistance of Organic Coatings by 
Falling Abrasive. Additionally, two measurement techniques were selected, gloss measurement 
and color measurement, which were conducted before and after the QUV process to quantify 
changes in the coatings.  
 These ASTM tests were selected because of the important criteria they enable for 
assessment of coatings. ASTM D1654, colloquially called the “Scribe Test” is designed to 
evaluate the corrosion performance of the underlying substrate of a sample that has been 
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compromised by an intentional incision into the coatings.43 In the case of this thesis it is being 
used to evaluate whether or not corrosion forms and spreads into the intact coating adjacent to 
the incision and if there is any associated coating loss.  This will help determine the durability of 
the coating when the underlying substrate is exposed and allowed to corrode, simulating an 
untreated fault or damage of the coating in the field.   
 ASTM D3359, also known as the “Tape Test” is a testing method designed to measure 
the adhesion of the coating system to the underlying metal substrate.44 In the case of this thesis, 
Test Method B was chosen where a hatch pattern is cut into the weathered coating and a specific 
adhesive tape is used to attempt to remove the coating in the hatched area. The results are 
compared against a classification chart to measure how much loss 
of the coating occurred. This is an important test for the 
assessment of coatings, because it will help measure adhesion 
after accelerated weathering. More durable coatings will retain 
adhesion after being cut, losing less sections within the hatch 
pattern. This in turn will help identify overall durability. 
 ASTM D968, Abrasion Resistance of Organic Coatings by 
Falling Abrasive, commonly called the “Falling Sand Test” is a third ASTM test that was chosen 
for this thesis. It is designed to measure the durability of organic coatings when subjected to 
abrasion from falling particles.45 This test will also help determine durability of the coatings and 
 
43 “ASTM D1654-8(2016)e1.” ASTM International -Standards Worldwide. Accessed December 18, 2020. 
https://compass.astm.org/EDIT/html_annot.cgi?D1654+08(2016)e1. 
44 “ASTM D3359-17.” ASTM International -Standards Worldwide. Accessed December 18, 2020.  
https://compass.astm.org/EDIT/html_annot.cgi?D3359+17.  
45 “ASTM D968-17.” ASTM International -Standards Worldwide. Accessed December 18, 2020. 
https://compass.astm.org/EDIT/html_annot.cgi?D968+17.  
Figure 3.2: ASTM D3359 
compliant adhesive tape 
made by Elcometer. 
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can be extrapolated to help understand how the coatings would perform in situ when subjected to 
windblown sand, dust, and debris.  
 ASTM D4587 was also selected for the testing regiment for this thesis. Specifically, Cycle 
Number 4 for “General Metal Coatings” was chosen. This test cycle is meant to simulate 
accelerated weathering with exposure to UV light and moisture in repeating cycles.46 Five hundred 
hours of exposure were chosen for this thesis. This ASTM tests the ability of a coating to resist 
deterioration caused by exposure to UV light, heat, and water.   
Bronze Acquisition 
 The selection and acquisition of the bronze coupons for the thesis was a vital piece that 
would lay the foundation for a successful testing phase. Due to this importance, previously 
written literature and the professors in the Historic Preservation Program were consulted. This 
included Erik Sandell’s 2018 thesis. In the thesis Sandell used rolled 1/8” silicon bronze coupons 
with an alloy composition of Cu (95%), Si (3%), Mn (.910%), Zn (.19%), Fe (.045%), Ni 
(.033%), and Pb (.003%).47 He used these coupons due to their availability, affordability 
compared to cast bronze, and uniformity in surface. However, Sandell noted that the smooth flat 
surfaces of the rolled silicon bronze did not allow for proper adhesion of the patina layer and 
thus caused blistering.48 Further, he went on to state that future research conducted on this topic 
should avoid the use of rolled coupons or silicon bronze alloys due to the issues with adhesion of 
the underlying patina coating and the metallurgical differences between silicon bronze and more 
 
46 “ASTM D4587-11(2019)e1.” ASTM International -Standards Worldwide. Accessed December 18, 2020.  
https://compass.astm.org/EDIT/html_annot.cgi?D4587+08(2019)e1.  
47 Sandell, Erik. "New Materials for the Coating of Outdoor Bronze." Masters diss., Columbia University, 
2018. 21 
48 Sandell, Erik. 30 
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traditional bronze alloys in regard to corrosion resistance.49 Due to these suggestions and 
conversations with faculty it was decided to conduct the testing using cast bronze coupons. 
To more accurately replicate bronze alloys found in outdoor sculpture, a portable X-ray 
fluorescence spectrometer (pXRF), a Tracer 5, by Bruker Corporation was used. The pXRF was 
used to investigate the metallurgical composition of bronze elements located in Woodlawn 
Cemetery in the Borough of the Bronx. During the survey of the bronze on the Woodlawn 
grounds, thirteen separate objects ranging in date from 
the late 19th century to the early 2000’s were tested. 
From these objects twenty-two separate scans were 
gathered and averaged to determine the closest 
metallurgical match. This was determined to be the 
Lead Tin Bronze Alloy C92410 consisting of roughly 
85% Cu, 6-8% Sn, 2.5-3.5% Pb, 1.5-3% Zn, 0.25% 
Sb, 0-0.2% Fe, 0-0.2% Ni, 0-0.005% Si, and 0-0.005% 
Al. Once the correct bronze alloy was determined, a 
number of foundries were contacted for casting 
the bronze coupons. The foundry had to produce 
the coupons in the correct alloy and in a relatively short amount of time. Buccacio Sculpture 
Services LLC, located in Natick, Massachusetts was selected as the foundry.  
 
49 Sandell, Erik. 49 
Figure 3.3: Handheld X-ray Fluorescence 
Spectrometer in use at Woodlawn Cemetery. 
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Cast bronze is significantly more expensive then rolled silicon bronze which limited the 
quantity of the order due to budgetary constraints, but to test three coatings and two control 
groups a minimum of thirty coupons was required.   
Working with the owner of the foundry and needing the samples to properly fit into the QUV 
accelerated weathering unit, the coupons were cast as six-inch by four-inch rectangles, a quarter 
of an inch thick. The front faces of the coupons were flat, while still having the imperfections and 
texture of cast pieces. This texture, made up of small bumps, ridges, and pits would allow for the 
patina layer to better adhere to the coupons, mitigating the issues that Sandell encountered during 
his testing, yet still provide an overall even surface for the current testing. Despite delays due to 
supply chain issues during the COVID-19 pandemic, a total of 30 coupons were received along 
with a number of excess cuttings from the casting process. These excess cuttings also allowed for 














 Just as with the bronze coupon acquisition, the choice of the patina was a necessary 
component that needed to mirror what was commonly used in the field on outdoor sculpture. To 
this end, written material, along with the author’s experience as a 
conservation technician was relied upon. Initially, sulfurated potash, 
also commonly called Liver of Sulfur, was chosen; however, the 
ordered product was not available. Instead, a proprietary liquid patina, 
Antique Black, made by Birchwood Technologies was selected. This 
liquid patina solution is composed of 7-13% phosphoric acid, 1-5% 
selenious acid, cupric sulfate, and ammonium molybdate, 0.1-1% zinc 
sulfate, and the remainder composed of water, roughly 60% or greater. 
Ultimately, this was a better selection because it is also a 
commonly used patina for outdoor sculpture, is readily available at 
art supply stores, and thus makes the tests easily reproducible. Additionally, choosing their liquid 
patina over the gel form ensured that there would not be any residual material after the 
application process. Antique Black M-24 by Birchwood Technologies, distributed by Sculpt 
Nouveau was bought from The Compleat Sculptor located on West 19th Street in New York City. 
As the patina specifications were being considered for this thesis, the application process 
itself was also being considered. A decision had been made that the patina would be applied 
“hot”, due to previous experience using this technique in the field. Using heat develops the 
patina faster, saving time on larger sculptural objects. The heat source was a propane torch that 
heated up the coupons prior to applying the actual patina solution. Initially, the patina was going 
Figure 4.1: Antique Black M-24 Patina 
Solution used in the patination process. 
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to be applied with a brush in a stippling motion. However, that would lead to the contamination 
of the patina and dilution of its purity over the thirty consecutive applications which possibly 
would create an uneven application of the patina layer and make it hard to reproduce. Instead, it 
was determined the best solution would be to apply the patina using a spray bottle. This would 
allow for the control of the amount of patina applied to each coupon, not contaminate the overall 
solution, and allow for fresh patina to be applied to each of the samples.  
 The first steps taken in preparing the coupons for patination were to test the patina 
solution mixture on three of the extra cuttings received from the foundry. Through this trial 
application, it was determined that the 
mixture to use was one-part patina to four-
parts distilled water by volume. This 
solution was strong enough to allow for 
quick development of the patina and allow 
for an overall even color. Through this 
process it was observed that the coupons 
had a dull patina layer already formed since casting. This patina layer most likely formed as a 
natural process when the freshly cast bare bronze was exposed to the environment and oxidized. 
This was observable due to the dull bronze color when compared to unpatinated bare bronze, and 
because when the patina chemical was applied, the cutting sample would darken more slowly 
than a cutting that had been mechanically abraded to bare bronze, causing a difference in color. 
This then required removing the dull patina for more effective patina adhesion and a uniform 
appearance.  
Figure 4.2: The three extra cuttings that the patina 
solution mixture was tested on.  
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To avoid the loss of adhesion of the patina layer to the coupons as experienced by 
Sandell, an ASTM D3359, Tape Test, was conducted on two of the patinated cuttings. The 
ASTM recommended tape was not available so 3M Duct Tape was used instead. This test was 
done to determine that the patina layer would adhere well to the bronze coupons and not effect 
testing results. Through these two tape tests it was determined that there was no discernable 
peeling, loss, or other defect with the patina layer.  
 The coupons were prepared for patination which began with the removal of the natural 
dull patina layer from the front and sides of each coupon. This was accomplished with the use of 
a Heavy-Duty Green Scotch-Brite pad which was used to mechanically remove the patina until 
the underlying bright bronze substrate was visible. Then the backside of each coupon was 
inscribed with the sample name using a Dremel.  
 The coupons were cleaned with Orvus, warm water, and a stiff nylon bristle brush. The 
brush was used to apply the detergent and scrub all sides of the coupons. This process was meant 
to remove any dirt, grease, or other contaminants that would affect the patina application or 
underlying bronze. The coupons were then allowed to air dry before the application of the patina. 
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 To apply the patina, the first step was to mix 
the patina solution of one part patina to four parts 
distilled water by volume. Then two of the extra 
cuttings were tested using a propane torch to determine 
the ideal temperature and method to apply the patina. 
Through this it was determined that the patina would 
be applied within a temperature range of 100-120 
degrees Fahrenheit. At this temperature the patina 
would develop quickly, but not too fast that the color 
change could not be easily monitored or controlled. 
With this testing, it was also determined the best way 
to spray the solution onto the coupons was by holding 
the spray bottle about a foot from the table and at a 90-
degree angle directly above the target. This allowed for 
the patina solution to effectively cover the entire 
coupon without over spraying, wasting patina chemical 
and possibly contaminating nearby samples. The spray 
bottle trigger would be pulled twice, covering the 
entire coupon with the solution. The solution would 
then be wiped off with a white cloth rag by pulling 
down along the long axis of the coupon. This was 
done once the patina reached the desired color, hue, 
Figure 4.3: Applying heat to a coupon 
with a roofing torch during the 
patination process. 
Figure 4.4: Wiping the patina solution 
off of the coupons. 
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and uniformity. The coupon would then be sprayed with denatured alcohol and wiped down a 
second time with a clean cloth rag.  
 This process was followed for all thirty coupons; however, a number of the coupons did 
not patinate evenly. The patina color and/or hue in some instances had too much variation with 
sections being too dark, while other areas of the coupon being too light. It is believed this was 
due to two factors: the application process itself and the fact that the cast coupons were not 
perfect copies of each other. Due to the nature of casting, there were slight variations in each 
coupon which would occasionally lead to uneven patination. Also, the application method, while 
effective, did not always evenly apply the solution across the entire coupon. This would also lead 
to slight variations and unevenness in the patina. Thus, each coupon would be evaluated and if 
the unevenness was significant, the applied patina would be removed with a maroon Scotch-Brite 
pad bringing the coupon to bare bronze and the patination would be re-done. This process would 
continue until the patina on each of the previously uneven coupons was more uniform. Once this 
process was finished, the coatings immediately began to be applied.  
Coating Application 
 The first coating to be applied was the wax control group which was applied the same 
day as the patina. This coating was applied to six of the thirty coupons. To apply this coating, the 
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application was started on the backside of the coupons. 
This was done intentionally so when the coupon would 
have to be flipped over to apply the coating to the 
front, only the backside, which would not be used for 
testing, was at risk of being marred or damaged.  
The initial step in this coating was to use the 
propane torch to heat the coupons to a temperature 
where the applied wax would melt when coming into 
contact with the coupon surface. Then the hot wax was 
applied using a natural bristle round waxing brush, in 
a stippling motion, making sure the entire surface 
was covered. The wax was allowed to cool and harden before applying the second holiday coat. 
A holiday coat is a second coat of wax that is meant to be applied predominantly in areas that 
were missed during the first coat, filling in gaps in the coating and creating an overall uniform 
protective layer. Once this holiday coat was finished, the coupons again were allowed to cool 
and harden before flipping them over and applying the hot wax to the front face. The process was 
repeated on the front face of the coupons as had been done to the backside. Once this was 
finished and the wax was cool, the paste wax was applied to both the front and back 
concurrently. It was applied using a rag and only applied as a single coat. After the coat was 
applied, the wax was left to harden as the solvents in it evaporated, and lastly the entire coupon 
was buffed using a buffing brush.  
Figure 4.5: Applying the microcrystalline 
wax mixture to the backside of a coupon. 
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The other coatings were applied in a temperature-controlled space maintained above 50 
degrees Fahrenheit at all times. These four other coatings were applied using a High-Volume-
Low-Pressure (HVLP) sprayer. The HVLP sprayer is an air gun that is used to apply liquid 
coatings. Using a high volume of compressed air under relatively low pressure, it is able to 
evenly distribute the liquid coating in an aerosol form. This fine mist of coating can then be 
lightly and evenly applied over the entire surface, avoiding common coating issues like orange 
peeling or uneven thicknesses. In conjunction with the HVLP, a small workstation was set up 
using cardboard and small cut cardboard rectangles to elevate the coupons above the surface of 
the working station. This was important to do 
because it would prevent the coupons from 
adhering to the work area as the coatings dried. 
 The first coating applied was the modified 
acrylic lacquer coating. The Fast OD Brass-Coat 
RFU lacquer was applied to eighteen of the 
coupons. Six of those eighteen coupons were part 
of the control group, which would only receive the 
lacquer coating, while the other twelve used the 
lacquer as a basecoat for better adhesion of their 
additional fluorourethane and acrylic urethane 
coatings. The modified acrylic lacquer came pre-thinned for spray application so it did not need 
any lacquer thinner added to it for the application. The process was begun by setting up the 
eighteen coupons evenly spaced apart on the workstation. They were roughly about an inch apart 
from each other in all directions and elevated off the workstation about half an inch using the 
Figure 4.6: Applying the OD Brass-Coat 
RFU lacquer to the coupons with the HVLP. 
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cardboard cutouts. These cutouts were smaller than the actual coupons to allow for all four sides 
of the coupon to overhang. The cutouts were stacked one on top of each other until the desired 
elevation was achieved, ensuring all coupons were at the same height. Each coating was started 
on the backside of the coupons, similar to the wax coating, so as not to risk damaging the 
coatings finish on the front testing side of the coupon.  
 Once the spray station was set up and ready to go, the sprayer was tested to make sure it 
was spraying correctly in an even pattern, and then the application began. To actually apply the 
coating, the spray gun was held about a foot above the coupons at a forty-five-degree angle from 
the horizontal. The spraying would start off of the coupons and the spray gun would move in an 
even pass across the entire set not changing angle or direction. It would then be moved up and 
repeat the process until the entire set was covered from this one direction. Once this was done, 
the spray direction was rotated ninety degrees and the application process was repeated. This was 
done two more times so that the coupons were sprayed from all four-cardinal directions. Once 
this was done, a quick visual inspection of the coupons was performed to make sure there was 
even coverage of the coating and that there were no contaminants remaining on the coated 
surfaces. Once the first coat was finished, the coupons were allowed to dry to a tacky state before 
applying a second coat. This dry time was roughly 25-30 minutes. After the second coat was 
applied, the coupons were again allowed to dry enough to handle at which time they would be 
flipped over for application on the front side.  
 After the modified acrylic lacquer coating application was finished the three coatings 
being studied were applied next. With each of the next three coatings, the application process 
was the same as with the lacquer. Six coupons were set up identically as they were for the 
lacquer and the coating was applied in the same way, spraying from all four sides in even 
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deliberate passes. The coatings were also applied to the backside prior to applying them to the 
front face of the coupons.  
The first of these coatings applied was the fluorourethane. This coating required that the 
two-part components be mixed prior to spraying. The mixture was eight parts #14783 Clear Tag-
Kill Part - A with one part #14677 Part – B by volume. The wait time between the first and 
second coat was roughly 5 to 10 minutes. The Technical Data Sheet (TDS) for the fluorourethane 
states that dry time to touch and handle is between 20 to 30 minutes after application.50 
However, the dry times were considerably longer, with the coatings staying tacky for an hour 
and a half to two hours after application. Overall, outside of the extended drying times the 
fluorourethane applied easily with the HVLP and had a high gloss finish when done.  
The next coating applied was the acrylic urethane coating. Similar to the fluorourethane, 
this two-part coating had to be mixed prior to application, with nine parts #12667 Ecothane and 
one part Urethane Part B by volume.51 Wait time between the first and second coat was roughly 
5 to 10 minutes and the coating experienced extended dry times between coating the back and 
front of the coupons. The TDS for the acrylic urethane coating states that the dry time to touch 
and handle is between 20 to 30 minutes, however the coupons stayed tacky for a number of hours 
and had to sit overnight prior to being hard enough to flip them over to spray the front. Similar to 
the fluorourethane, the acrylic urethane applied evenly with the HVLP and had no imperfections 
or other issues associated with the coating. It also had a high gloss finish once dry. 
 
50 G. J Kikolas & Co., Inc., “#14783 Clear Tag-Kill” Technical Data Sheet 
51 G. J Kikolas & Co., Inc., “12667 2.8 Clear Ecothane” Technical Data Sheet 
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The final coating applied was the DiamondFinish Clear coat. This coating unlike the 
other two was a single component coating so it did not need to be mixed prior to spraying. 
However, DiamondFinish Clear is designed to be used 
out of the can as a brush-on product. The TDS states 
that for spraying it needed to be thinned with xylene at 
a 10% to 15% mixture.52 The batch that was applied 
was thinned down to a 10% xylene mixture prior to the 
application. The TDS also states that the coating needs 
to be applied at a minimum of two coats for general 
use or a minimum of three coats for marine and 
industrial applications. The decision was made to only 
apply two coats to keep it in line with the other 
coatings which also only had two coatings each. The 
TDS stated that the dry time between coats is when dry 
to touch and does not leave fingerprints, which is usually two to four hours.53 During this 
application process the time between coats was closer to an hour, and it dried completely within 
two. Finally, the DiamondFinish Clear applied easily when thinned with xylene and there were 
no issues with the application process. The finish on the coupons once the coating was dry was 




52 KBS Coatings, “DiamondFinish Clear” Technical Data Sheet 
53 KBS Coatings, 
Figure 4.7: Finished Coupon with 












One part or two part 
coating:






Number of coats 
applied:
Notes on application 
process:
Dry times:
One part urethane Two part urethane Two part urethane One part lacquer
Two different one part 
wax coatings
No Yes Yes No Yes
No Yes Yes No No
Two coats
Two fluorourethane 
coats over two 
lacquer base coats
Two acrylic urethane 
coats over two 
lacquer base coats
Two coats
Two microcrystalline wax 
coats under one Trewax 
Paste Wax coat
Yes Yes Yes Yes Yes
Urethane Fluorourethane Acrylic urethane
Modified acrylic 
lacquer
Microcrystalline wax & 
paste wax
DiamondFinish Clear Clear Tag-Kill Ecothane
Fast OD Brass-Coat 
RFU Lacquer 
Custom formulated wax 
& Trewax Paste Wax
Dried to tacky a 
state within an hour, 
dried to a 
handleable state 
within two. 
Issues with fully 
drying. Literature 
stated dry times 
between 20 and 30 
minutes, stayed 
tacky for about 1.5-
2 hours.
Issues with fully 
drying. Literature 
stated dry times 
between 20 and 30 
minutes, stayed 
tacky for a few 
hours. Left to dry 
overnight.
Dry times between 
coats was 25 to 30 
minutes. Dry time to 
handle was roughly 
45 minutes to an 
hour. 
Time between coats was 
about 15 to 30 minutes. 
This allowed the wax to 
cool and harden.
Applied easily, 
needed to be 
thinned with Xylene 
before spray 
application. 
Two part coating 
with both 
components needing 
to be mixed prior to 
application. Easy 
application process.
Two part coating 
with both 
components needing 




without the need for 
lacquer thinner. No 
orange peeling or 
other issues 
encountered. 
Applied in thin coats. 
Microcrystalline wax 
applied hot using a 
roofing torch and a 
natural bristle waxing 
brush. Paste wax was 
applied cold with a rag. 
The coupon was buffed 
after the paste wax 
application. 
HVLP spray gun HVLP spray gun HVLP spray gun HVLP spray gun
Hot wax application 
followed by cold paste 
wax application
Coating Group Preparation Table 




 For this thesis, three ASTM standardized tests were carried out on the coupons, along 
with gloss and color measurements, and QUV accelerated weathering. The QUV accelerated 
weathering, gloss, and color measurements were carried out at NCPTT’s facility in Natchitoches 
Louisiana. The three ASTM tests that were conducted during this thesis were done over a week-
long time period and performed by the author. In total, twenty-eight coupons were used in 
testing. Two coupons, AIIb and EIIb, both scribe test coupons, were lost in the mail during 
delivery to NCPTT and two other coupons were damaged during shipment. The other AII, and a 
CIII coupon had their coatings superficially marred in one spot and two spots respectively. This 





















































































































































































































































































































































































































































































QUV Accelerated Weathering 
 A QUV Accelerated Weathering Machine located at NCPTT’s facility was used to 
conduct ASTM D4587 for 500 hours of exposure. Over the 500 hours the coupons were exposed 
to twelve-hour cycles made up of eight hours of UV light at an irradiance of 0.89 𝑊𝑊/(𝑚𝑚2 ∗ 𝑛𝑛𝑚𝑚) 
followed by four hours of condensation. During this twelve-hour cycle the temperature within 
the QUV machine occupied a range between 122 degrees and 140 degrees Fahrenheit plus or 
minus five degrees.54 This exposure cycle as stated by the ASTM is used for general metal 
coatings. 
 
The twenty-eight coupons were loaded 
vertically into sample holders with their front testing 
side exposed to the accelerated weathering processes. 
These trays were then rearranged weekly to allow for 
an even weathering pattern across the whole sample 
set. Due to the construction of the trays, there is a lip 
that covers the edges of the front face of each coupon 
so that the exposed area of each coupon is slightly 
smaller than the coupon itself. All further ASTM tests, 
 
54 “ASTM D4587-11(2019)e1.” ASTM International -Standards Worldwide. Accessed December 18, 2020.  
https://compass.astm.org/EDIT/html_annot.cgi?D4587+08(2019)e1.  
Figure 4.9: Coupons within the QUV 
machine being exposed to UV light. 
Figure 4.8: Exposure Cycle 4 as listed in ASTM D4587 
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laser removal, and the gloss and color measurements were all performed and taken within this 
exposed area of each coupon. 
Gloss Measurements 
Gloss measurements were taken before and after the twenty-eight coupons went through 
the QUV process. A BYK-Gardner micro-TRI-gloss universal gloss meter was used for these 
measurements. The BYK-Gardner micro-TRI-gloss 
meter is a handheld battery powered device that is 
used to scientifically measure the gloss of a 
material by assigning it a numerical value. The 
meter can measure high, semi, and low gloss 
surfaces and can take measurements at 20-, 60-, and 
85-degree angles, depending on if the surface is 
considered high, semi, or low gloss. The 
measurements for the gloss readings were taken at an angle of 60 degrees and three 
measurements were taken within the view window per coupon. These three measurements were 
then averaged to give a single number. Prior to every measurement, the device was recalibrated. 
Color Measurements 
 The color measurements were conducted prior to the coupons entering the QUV Machine 
and after they finished their 500 hours of weathering. The measurements were conducted using a 
Konica Minolta Chromometer 400 which is a portable color measuring device. The CR-400 was 
operated in “lab mode” being hooked up to a computer for each reading, and each coupon had 
five readings taken from the view area. These readings were then averaged by the CR-400 to 
Figure 4.10: Coupons undergoing gloss 
measurements at NCPTT with the BYK-
Gardner micro-TRI-gloss meter. 
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display a single-color measurement. Prior to each reading the CR-400 was calibrated to ensure 
correct measurements.  
 The color readings were taken in the L*a*b* color 
space. This color space is visualized as a sphere with 
three axes L, a, and b. The L axis denotes lightness, on a 
scale from 0 to 100, with 0 being the darkest possible 
while 100 being lightest. The a and b axes denote 
chromaticity in a value range of -60 to 60. The a axis is 
the red-green axis, with positive values more red and 
negative values greener. The b axis is the yellow-blue 
axis with yellow being positive and blue being negative. 
The circumference of the sphere is the hue of the color.55 
Each reading is given in a three-number set with a single number denoted for each axis. 
To calculate the change in color, the difference of two measurements of the same sample is 
calculated. This calculation gives the values ΔL, Δa, and Δb, which are then used to calculate the 
change in color as a single numerical value, ΔE*ab. The equation to calculate ΔE*ab is: 
ΔE*ab=�((∆𝐿𝐿)2 + (∆𝑎𝑎)2 + (∆𝑏𝑏)2) 
Dry Film Thickness 
 Dry film thickness (DFT) is an important measurement that quantifies how thick a 
coating is after it has dried. The DFT is normally measured in mils, a unit of measurement that is 
 
55 Konica Minolta, I. N. C. "Precise Color Communication, Color Control for Perception for 
Instrumentation. Booklet for download from Konica Minolta." INC web site (2007). 
Figure 4.11: Coupons undergoing 
color measurements with the CR-400. 
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one thousandth of an inch or 25.4 microns thick. The mil thickness of a coating plays an 
important part in its overall performance from application to long term durability. If a coating is 
applied too thick, issues like orange peeling, hazing, off-gassing, and the coating not drying can 
arise. These issues will mar the finish and cause the coating to fail. To correct these issues the 
failed coating needs to be removed and reapplied, costing time, supplies, and working hours on a 
project. However, the coating will also not be effective if applied too thin. With too thin of an 
application, the coating will be easily weathered or abraded and will not offer long term 
protection.  
In applying the coatings for this thesis, the object was to apply multiple thin coats that 
would allow the coating to dry properly and build up to an effective mil thickness. During the 
application process no mil reader was available, so mil measurements were not taken. During the 
ASTM testing a mil reader was available and mil thickness measurements were taken in 
conjunction with ASTM 968. 
ASTM D1654 
ASTM D1654, Standard Test Method for Evaluation of Painted or Coated Specimens 
Subjected to Corrosive Environments was carried out by the author of this thesis. The testing 
process began before the coupons were shipped down to NCPTT. After the coatings had been 
applied and all coupons photographed, the coupons marked number II were selected for the 
scribe test. In total this consisted of ten coupons, two from each coating group. A scribe mark 
was made in accordance with ASTM D1654.  
The mark was made vertically along the long axis of the coupon. It was two inches long 
and positioned in the center of the coupon with its end being 0.5 inches from the bottom edge. 
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Each scribe mark was made using a blade attached to a hobby knife that was positioned at an 
angle between 70 and 90 degrees from the horizontal. Ten passes were made using the same 
amount of force for each scribe mark to ensure that the cut had penetrated through all layers of 
the coating and patina to expose the underlying bronze. The scribing tool was inspected 
frequently to ensure a sharp cutting edge and would be replaced when dull or damaged. After the 
initial scribe mark, each coupon was photographed again. 
After the coupons had finished the 500 hours of accelerated weathering, the second half 
of the ASTM standardized tests were conducted. The scribed area was visually evaluated to see 
if there were any failures of the cut coating, including adhesion or delamination failures. The 
coatings around the scribed areas were also removed using warm water and mechanical cleaning 
methods. The removed area was then inspected to determine if any corrosion or corrosion creep 
had occurred due to the weathering process.   
ASTM D3359 
ASTM D3359, Standard Test Methods for Rating Adhesion by Tape Test was conducted 
after the weathering of the coatings. Ten coupons were subjected to this test, two from each of 
the coatings. Coupons inscribed with I on the back were 
the ones chosen for this test. A lattice pattern with either 
eleven vertical and eleven horizontal cuts or six vertical 
and six horizontal cuts were made in the center of each of 
the ten coupons. The cuts were 20mm long, reaching down 
to the substrate, and made using a sharp hobby knife 
angled between 15- and 30-degrees during the cutting 
process. The cuts were made by hand and a ruler was 
Figure 4.12: The lattice pattern cut 
into the DiamondFinish Clear coating. 
Cuts were spaced 2mm apart. 
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used as a guide to ensure straight cuts. Each cut was repeated three times to ensure that the cut 
reached down to the substrate. Coatings in groups A, B, and C had the lattice pattern cut with six 
cuts spaced 2mm apart due to their coatings being between 2mil and 5mil in thickness, while 
coating groups D and E had lattice patterns of eleven cuts spaced 1mm apart due to their 
thickness being about 1mil.   
After these cuts were made, adhesive tape by Elcometer manufactured for this test was 
used. The first two laps of the tape were removed and discarded as required by the standard and 
then three-inch-long lengths were cut for testing. These lengths were placed in the center of the 
lattice pattern by hand and smoothed to ensure no air pockets were trapped under the tape. The 
tape was then immediately removed by pulling the tape in a smooth motion back over itself.  
ASTM D968 
The final ASTM test conducted was ASTM D968, Standard Test 
Methods for Abrasion Resistance of Organic Coatings by Falling 
Abrasive. The test employed an abrasion test apparatus built by the 
author to the specifications in the ASTM. This required a 36-inch long, 
¾” diameter smooth bore metal guide tube, a funnel with an eight-inch 
diameter opening and 60-degree angle funnel, and a 45-degree coupon 
holder that was one inch below the mouth of the guide tube.56 The 
abrasive used for this testing was Play Sand purchased at Lowes. This 
sand was passed through three sieves, No. 16, No. 20 and No. 30. Some 
of the aggregate in the sand was either too coarse or too fine for the 
 
56 “ASTM D968-17.” ASTM International -Standards Worldwide. Accessed December 18, 2020. 
https://compass.astm.org/EDIT/html_annot.cgi?D968+17.  
Figure 4.13: The 
homemade Testing 
Apparatus after use. 
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ASTM specifications and was discarded when the material was passed through the sieves. The 
ASTM specifies that the sand used for the test must completely pass through the No. 16 sieve, a 
maximum of fifteen percent must be retained on the No. 20 sieve, and a maximum of five 
percent passing through the No. 30 sieve. 
Prior to testing the ten coupons selected for this test, all number III coupons were 
conditioned for 24 hours in 23 +/-2 degrees Celsius at 50 +/- five percent humidity. These 
coupons were also marked with two circular areas each measuring approximately 25mm or 1 
inch in diameter. The ASTM specifications denote that three 25mm circles should be made; 
however, with how the test apparatus was built, only two circles could be marked on the coupons 
in areas that would come into contact with the falling abrasive. Coating thickness measurements 
were taken from these areas using an ERAY Coating Thickness Gauge that was calibrated prior 
to each reading. In total three readings were taken from each area and averaged to give a single 
thickness measurement.  
For the testing, a coupon was positioned in the 
testing apparatus so that it was positioned at a 45-degree 
angle an inch below the guide tube. A measured volume of 
sand, 1000 milliliters was then poured into the funnel and 
the metal gate removed. The sand would fall down onto 
the coupon, be collected in a paper bag, and the process 
would be repeated until a 4mm area of the coating had 
been abraded down to the substrate. Once this was done, 
the volume of sand used was calculated and the following 
equation was used to calculate the abrasion resistance of the coating: 𝐴𝐴 = 𝑉𝑉/𝑇𝑇 with A as the 
Figure 4.14: A coupon in the testing 
apparatus being subjected to the 
falling abrasive.  
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abrasion resistance in liters per mil, V as the volume of abrasive used in liters, and T the 
thickness of the coating in mils.  
Removal Testing 
A 100-Watt Nd:YAG laser producing a 1064nm wavelength, built by CleanLaser, and 
owned by Evergreene Architectural Arts was used for testing the removal of the coating. To test 
the removal of the weathered coatings, laser cleaning 
using the process of ablation was chosen. Ablation is the 
process of removing material from a surface through the 
irradiation of the substrate with intense laser pulses. This 
irradiation causes the target material to absorb the energy 
from the pulse which evaporates or vaporizes it, while also 
causing cracking of the rest of the material and ejecting it 
from the surface.57 This energy delivered by the pulse is 
called fluence and is a measure of energy delivered by 
area of the surface and expressed in joule per square 
meter. By increasing or decreasing the fluence one can 
control the ablation process. 
The other parameters for operating a laser are the laser power percentage, pulse 
frequency, and scan frequency. The laser power percentage is the percentage of the maximum 
power the laser is producing when fired. This can be manipulated to fine tune the fluence. The 
pulse frequency also plays a role in the fluence of the laser. Pulsed lasers fire pulses of energy 
 
57 Fotakis, et al. 184-187 
Figure 4.15: CL-100 100-Watt 




instead of a single beam. By manipulating the pulse rate or frequency, the amount of power per 
pulse can be changed. The higher the pulse frequency, the more pulses per second and less 
fluence per pulse. Finally, the scan frequency controls how fast the pulsed beam moves across 
the scan width. The faster the scan frequency, the faster the beam moves and the lower fluence of 
the laser. All this can be used to fine tune the ablation process to remove material without 
damaging the underlying substrate. 
The settings for the laser removal were initially tested on the extra cuttings from the 
casting process. These cuttings, while not having coatings applied to them, allowed for the 
lasers’ power setting, pulse frequency, and scan frequency to be determined prior to testing on 
the actual coupons. This process involved initially setting the power percentage down to five 
percent and the pulse frequency and scan frequency to their maximum settings, 200KHz and 
180Hz respectively. This set the laser to its weakest configuration and power was incrementally 
brought up, while the pulse frequency and scan frequency were incrementally dialed down until 
the optimal settings were reached. These settings were as follows:  
Laser Power Percentage 15 percent 
Pulse Frequency   200KHz 
Scan Frequency   180Hz  
This configuration allowed for the maximum amount of power being output by the laser, 
while only causing minimal amounts of the ablation process of the patina to take place. 
 After the settings were determined, the removal testing of the coatings began with the A 
group coatings, DiamondFinsh Clear, coated coupons. Three of these coupons were selected, one 
coupon from each of the ASTM Testing groups were used. Each of these three coupons were 
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lasered individually. The optic of the laser was held at 
the focal distance and at roughly a 70- and 80-degree 
angle. This was done to protect the laser optic and user 
from the laser beam reflecting off the metal coupon and 
damaging the laser or hurting the user. During the 
lasering process, the optic was moved back and forth in 
consecutive passes within the selected removal area. 
This was done to mitigate the amount of energy the 
laser beam was depositing onto the surface of the 
coating and patina in any specific area. The process of 
applying distilled water prior to lasering was also tested, 
along with the use of a stiff bristle nylon brush, bronze 
bristle brush, and wooden skewers to help remove debris after the lasering had finished. The 
laser settings also continued to be fine-tuned during this process to achieve the greatest amount 
of removal without completely removing the patina layer.  
 This process was repeated for each of the nine coupons undergoing laser cleaning testing. 
After the A group coupons were tested, the B group, fluorourethane, were tested, followed by the 
C group, acrylic urethane coated coupons. After each of the coupon groups had been evaluated 
for their ability to be effectively laser cleaned, groups A and C, were used to evaluate the 
efficiency of the laser removal process. A two-inch-by-two-inch area was marked out on one 
coupon from each group, and once optimal laser settings were determined, this area was lasered 
under time. This was done to quantify how effective the laser removal was when compared to 
Figure 4.16: Lasering being used to 
remove the DiamondFinish Clear 
coating from coupon AI. 
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each of the coating groups. This quantified time could later be extrapolated to estimate how long 




















Results and Conclusions 
 The results of the QUV accelerated weathering, gloss and color measurements, ASTM 
standardized tests, and laser removal testing are discussed here, along with the conclusions 
drawn from the tests and measurements, and final thoughts on the thesis process. Overall, 
twenty-eight coupons were tested and assessed. Two coupons, AII and EII had been lost during 
shipping to NCPTT and subsequently were not tested or included in any of the results.  
QUV Accelerated Weathering Results 
 After 500 hours of QUV exposure, the results were as follows. The A group coupons, 
which were coated with the DiamondFinish Clear were all noticeably duller within the exposed 
view window. This is surprising due to the short amount of time, only 500 hours, being exposed 
to the accelerated weathering. This result is 
disappointing and rules out DiamondFinish 
Clear as a viable coating for outdoor statuary 
due to its apparent dulling after exposure to 
relatively little UV light and moisture when 
compared to the other coatings.  
 Coupon groups B and C, the 
fluorourethane and acrylic urethane coatings respectively, did not have any visually apparent 
changes when comparing before and after pictures of the two coating groups. Coating group D, 
the modified acrylic lacquer control group, visually had little change overall. Coupons DIIa and 
DIIIb had spots that had become cloudy, but no overall damage to their lacquer coatings. Coupon 
group E, the wax coating, visually dulled when compared to their pretreatment pictures. 
Figure 5.1: Coupon AIb before and after being 
exposed to the QUV Accelerated Weathering.   
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Blanched wax was also observed on coupons, including both EIII coupons. It is the author’s 
opinion that this change in finish to the wax coating coupons is due to the degradation and loss of 
the top paste wax coating.  
While a visual inspection was carried out after the weathering, to draw meaningful data 
from the weathering process the quantifiable color and gloss measurements were relied upon. To 
note, during the weathering process a white primer from an earlier NCPTT test was transferred 
onto some of the coupons. These white splotches effect the coupons outside of the view window 
on the front, and on the back. While this caused visual alteration, it did not affect any of the tests 
or their results.   
Gloss Measurements Results 
 Gloss measurements were taken before and after the coatings had undergone the 500 
hours of accelerated weathering. These measurements would help identify how the coatings 
handled being exposed directly to UV light and moisture and if this exposure would degrade 
their reflectiveness, which contributes greatly to their overall finish. Gloss measurements are 
measured in “Gloss Units” and all measurement results mentioned in this section are in this unit. 
 Overall, each coating group with the exception of coating group E saw a loss of gloss 
units when averaged across each of the coupons in their respective groups. Coating group A, the 
DiamondFinish Clear coating, lost an average 9.58-points of gloss units during the 
measurements. This could be visually identified with the dull haze of the coating after the 
accelerated weathering. This is disappointing because, as stated earlier, it suffered serious 
changes from a relatively small amount of weathering exposure, which would not make it 
suitable for outdoor sculptural coatings. 
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The coating group which had the greatest retention of gloss units, outside of coating 
group E, was coating group B, the fluorourethane. This group only lost an overall average of 
2.73 gloss units during the weathering process. Analyzing the coupons individually, four out of 
the six coupons in the group gained gloss units in a range between 1.9 and 5.1 during the 
weathering process and two coupons lost gloss units. Both BIII coupons lost 23-points and 8.8-
points respectively. BIIIa appears to be an outlier with the loss of 23-points. The relatively low 
loss of gloss units, especially when factoring out the outlier, is important because it suggests that 
the fluorourethane better retains its glossy finish, which is critical for statuary work. 
The coating group with the highest change in gloss units was group C, composed of the 
acrylic urethane coating. This group saw a dramatic decrease in gloss units with an average loss 
of 12.12-points. Every coupon in this group experienced gloss unit loss, ranging in number from 
a 2.1 to 21.9-point loss. This is significant and suggests that if it was used in the field the finish 
of the sculpture would have a noticeable change after a relatively short amount of exposure. 
The modified acrylic lacquer coated coupons, group D, had an average loss of 4.95 gloss 
units. This average also appears to have an outlier with Coupon DIa losing 22.1-points while the 
other coupons in the group, ranging from 0.2 to -4.2-points of gloss units. Coating group E, the 
wax coating group, as mentioned earlier, did not lose gloss units and actually had a 0.6-point 
gain of gloss units when compared to their initial measurements. This is possibly from the loss of 
the paste wax top coating, which in the time between when it was initially applied and buffed to 
when it was measured at NCPTT had begun to degrade and dull. Then after the 500 hours of 
weathering, the paste wax had degraded and worn away, revealing the more pristine 
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Color Measurements Results 
 Color measurements were taken before and after the coatings underwent the 500 hours of 
accelerated weathering. The results of these measurements were then calculated for each coupon 
and averaged for each coupon group. The A group coupons, DiamondFinish Clear, had the 
greatest visual change before and after weathering. The overall average for the group was a 
change of 2.87-points, however coupon AIIa, only had a 0.71-point change which is an outlier 
and effected the overall average. The four other coupons within this group had a change of 1.75-
points or higher. Due to this, the coating group was Q Tested, and a new average excluding the 
outlier was calculated. Without coupon AIIa, coupon group A has an overall average color 
change of 3.41 point. Specifically, the A group saw an overall lightening, with every coupon 
gaining positive ΔL, and every coupon besides AIIIb becoming slightly greener and bluer in 
color. Coupon AIIIb on the other hand became slightly redder by 0.29-points and yellower by 
1.7-points.  
Both the G.J. Nikolas coatings, coating groups B and C performed the same with the 
fluorourethane, group B, having a 2.35-point change, while the acrylic urethane, experienced a 
2.37-point change. The ΔL change for fluorourethane coating trended downward with every 
coupon besides BIIb becoming slightly darker. The acrylic urethane coupons were split, with 
half of them becoming lighter while the other half became darker. For the red/green axis, the 
fluorourethane group was split with half of them slightly redder, and the other half slightly 
greener, than their original color. This trend was the same for the acrylic urethane coating, which 
all saw less than a point of change, outside of CIIb which became 3.52-points redder. The Δb 
again saw an even split with half the coupons bluer while the other half slightly yellower. The 
acrylic urethane on the other hand had a slight yellowing trend with all but two coupons moving 
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in the positive yellow direction. Coupons CIb and CIIIa also only became bluer by a 0.05-point 
change. If this trend continued, the coating would most likely yellow if exposed to longer 
weathering periods.   
Coupon group D, the modified acrylic lacquer coated control group experienced the least 
amount of color change with only a 1.29-point change averaged across the coupons. In general, 
the lacquer coupons became slightly lighter, with four of the six coupons gaining between 0.05 
and 1.65-points. Coupons DIIb and DIIIb became slightly darker by 0.96 and 0.58-points 
respectively. On the Δa axis, the coupons saw less than a point of change in either direction 
except for DIIIb which became 1.9-points redder. Four of the six coupons were slightly bluer, 
with the largest change in DIIa with a 1.2-point change.  
The wax coated coupon group, group E, experienced an average of 2.44-points change 
from before and after weathering. Three of the five wax-coated coupons became slightly lighter, 
however coupons EIa and EIIIb became darker by 0.48-points and 1.47-points respectively. The 
Δa axis also saw variation with coupons EIb and EIIa becoming slightly redder while the rest of 
the coupons became slightly greener. Finally, every coupon in the group, besides EIb became 
slightly bluer with the greatest change being EIIIb with a 4.21 change from before and after the 
weathering cycle. These changes can be attributed to the degradation of the paste wax coating 
during the weathering process.  
 From these measurements coating groups B, C, and D had minimal color change during 
the relatively short amount of weathering exposure. Coating groups A and E had significant 
color change. The failure of coating group E can be explained by the loss of the wax during the 
weathering process and is to be expected as sacrificial coating, however the change in color of 
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the DiamondFinish Clear coating represents a major issue that would negatively affect its use in 






































A B C D E
2.87 2.35 2.37 1.29 2.44
Averaged Measured ΔE*ab of Each Coating Group
Sample ΔL Δa Δb ΔE*ab
AIa 2.99 -2.7 -0.37 4.05
AIb 2.62 -2.26 -1.71 3.86
AIIa 0.28 -0.3 -0.58 0.71
AIIb
AIIIa 2.85 -1.79 -2.12 3.98
AIIIb 0.28 0.29 1.7 1.75
BIa -1.18 -0.54 -0.37 1.35
BIb -1.66 2.42 1.47 3.28
BIIa -1.37 0.83 1.73 2.36
BIIb 1.28 -1.92 -2.58 3.46
BIIIa -0.82 -0.51 -0.87 1.30
BIIIb -0.3 1.13 2.06 2.37
CIa 0.16 0.28 2.02 2.05
CIb -0.86 -0.88 -0.05 1.23
CIIa -0.2 -0.39 0.22 0.49
CIIb 3.41 3.52 6.61 8.23
CIIIa -0.66 -0.32 -0.05 0.74
CIIIb 1.25 0.2 0.77 1.48
DIa 1.65 0.76 0.74 1.96
DIb 0.05 0.07 -0.14 0.16
DIIa 0.49 -0.05 -1.2 1.30
DIIb -0.96 0.25 0.03 0.99
DIIIa 0.46 -0.47 -1.17 1.34
DIIIb -0.58 1.9 -0.04 1.99
EIa -0.48 -0.53 -0.38 0.81
EIb 2.22 1.01 0.83 2.58
EIIa 0.04 0.19 -0.21 0.29
EIIb
EIIIa 0.52 -0.65 -3.86 3.95
EIIIb -1.47 -1.13 -4.21 4.60
Measured Color Change After Weathering
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Dry Film Thickness Results 
 The mil thickness of each coating was measured in conjunction with ASTM 968. These 
measurements were taken from ten coupons after they had been weathered and in total sixty 
individual measurements were taken. Each coupon had two areas where measurements were 
taken and each of these areas, twenty in total, had three measurements each. These three 
measurements were then averaged to give a single measurement per area. The two areas were 
then averaged to give an overall mil thickness of the coupons’ coatings.  
 From these mil thickness averages it was determined that the three test coatings, groups 
A, B, and C had mil thicknesses roughly between three to four mils. This thickness is similar to 
what one might find in the field and would allow for a thick enough coating to protect a sculpture 
over time without the potential drawbacks of an overly thick coatings. The mil thickness for the 
Fast OD Brass-Coat RFU Lacquer, group D, was far thinner with a thickness between 1.25 and 
1.5 mils. This thin coating was preferable as a basecoat for the two coatings being tested, but 
would need to be slightly thicker to see optimal performance of the lacquer coating when applied 
to outdoor bronze sculpture. Measurements were also taken for the wax-coated coupons and 
resulted in an average mil thickness of roughly 1.5. Wax quickly deteriorates and experiences 
loss when exposed to the environment, so thicker coatings last longer, however thick coatings 























































































































































































































































































































































































































































































































ASTM D1654 Results 
The evaluation of the scribe test coupons consisted of visual inspection of all eight of the 
remaining original ten coupons. The visual inspection was done to identify any failures in the 
coatings due to delamination or adhesion loss in addition to identifying any corrosion that had 
formed during the accelerated weathering process. None of the eight coupons showed any signs 
of corrosion on the scribed area or corrosion creep under the coatings. The single A coupon, AII, 
the single E coupon, EII, and the four coupons 
in groups C and D did not exhibit any 
delamination or adhesion failures. The scribed 
area was intact and the coatings were stable. 
The two coupons in group B however showed 
signs of adhesion failure around the scribe 
mark. The edges of the coating on the cut 
scribe mark were slightly lifted and could be 
flaked off with a fingernail. The flaked coating 
would also take the underlying patina layer 
with it, suggesting significant adhesion 
between the patina and coating which could be 
considered undesirable. This was present on 
both coupons and the right side of the scribe mark flaked more than the left side. Of the two 
coupons, coupon BIIa had slightly more loss of adhesion then coupon BIIb. After the coupons 
were inspected visually, the area around the scribe mark was removed to determine if any 
corrosion creep had occurred under the clear coating.  
Figure 5.2: Coupon BIIa with flaked areas 
around the scribe mark, and the flakes next to 
the coupon.   
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The lack of corrosion during the scribe test is likely due to the relatively short amount of 
time the coupons were exposed to accelerated weathering. The bronze alloy used in the coupons 
was meant to better reflect the corrosion properties of outdoor bronze sculpture, especially when 
compared to more modern rolled silicon bronze coupons. However, even the faster corroding 




















































































































































































































































































































































































































































































































ASTM D3359 Results 
 The results of the standard Test Methods for Rating Adhesion by Tape Test are based off 
of the comparison of the tested coupons and the Classification of Adhesion Test Results for Test 
Method B chart, which is provided by ASTM in 
the specifications for the test. During the testing, 
the majority of the coupons had adhesion failures 
between the coatings and patina. Two exceptions 
to this were the coupon groups B and C, which 
lost some of their patina when the coating failed.  
The most effected coupon group was the 
A group, which was the DiamondFinish Clear 
coating. Both of the coupons, Ia and Ib, suffered 
greater than 65% loss of coating during the 
testing and subsequently are classified as 0B. 
Large amounts of the coating flaked off during 
the initial cuts and further coating was lost from 
the tape. Coupon Ia lost significant amounts of 
coating on roughly twenty of the twenty-five 2mm test squares in the lattice pattern. Coupon Ib 
lost significant amounts of coating on eighteen of its twenty-five squares. This large amount of 
coating loss due to the cutting and subsequent tape test highlights the lack of durability and 
adhesion of the DiamondFinish Clear coating to its substrate. The coating lost adhesive strength 
and flaked off exposing the underlying metal.  
Figure 5.3: Classification of Adhesion Test 
Results for Test Method B chart as found in 
the ASTM Standards. 
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 Coating group B was the most successful of the three coatings that were tested. The 
fluorourethane coated coupons in this group saw some flaking during the cutting process along 
with further losses during the tape test. Coupon Ia lost 
between 5-15% of its coating, falling into classification 
3B. Only one of its squares out of twenty-five had 
significant coating loss. Coupon Ib saw greater losses 
falling into classification 2B with between 15-35% loss. 
This translated to eight out of its twenty-five 2mm 
squares losing significant amounts of coating. Overall, 
this coating performed the best out of the three in this set 
of tests. If extrapolated into use in the field, strong 
adhesive bond would possibly allow for increased time 
between maintenance treatments, decreasing costs in the long run. 
 The acrylic urethane coated group, group C, was the second most effected group during 
the testing. There was flaking during the cutting process for both coupons, as well as further loss 
from the adhesive tape. Coupon Ia sustained coating loss within the 35-65% range, putting it in 
the 1B classification. It lost significant amounts of coating on ten of its twenty-five squares. 
Coupon Ib fell into the 0B classification, exhibiting greater than 65% loss of coating. Twenty of 
its twenty-five squares suffered significant coating loss during the test. These results suggest the 
lack of durability of the acrylic urethane coating. While it did not perform as poorly as the 
DiamondFinish Clear, it could negatively affect the coating and sculpture if applied in the field.  
 Also, of note in the testing of the fluorourethane and acrylic urethane coatings, is that 
both of these coating groups suffered loss of the patina layer. This loss of patina as well as the 
Figure 5.4: Coupon BIb after the tape 
test. The loss of the patina substrate 
with the coating is clearly visible.  
66 
 
coatings only occurred on the B and C groups, which indicate that the loss of the patina layer 
was not due to a failure of adhesion between the patina and underlying bronze, but due to the 
strong adhesion of the coatings to the patina. Both the fluorourethane and acrylic urethane, made 
by the same company, experienced this, however this was not found on the DiamondFinish Clear 
coating, or modified acrylic lacquer coating which was also a Nikolas product and used as the 
basecoat in the B and C groups. 
The two control coating groups were also subjected to the tape test. The modified acrylic 
lacquer coupons, group D, saw minimal losses overall with no flaking during the cutting process 
and losses only occurring during the tape procedure. Both coupons in this group fall into the 4B 
classification, with losses of their coating less than 5%. The wax coating coupons, group E, 
performed similarly with no flaking, however wax would collect at the end of the hobby knife 
during the cutting process. The tape collected minimal wax, and no major losses were observed. 


























































































































































































































































































































































































































































































































































































































ASTM D968 Results 
 The Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling 
Abrasive was carried out over multiple days. The two control group coatings, wax and modified 
acrylic lacquer, along with the DiamondFinish Clear coating were easily abraded. The two 
coatings produced by G.J. Nikolas however proved to be far more durable. As expected, the wax 
coating was the least durable out of all the coatings, followed by the modified acrylic lacquer, 
and then DiamondFinish Clear.  
The DiamondFinish Clear coating group had an overall abrasive resistance of 4.7 liters 
per mil. Both coupons in the set performed similarly, with coupon AIIIa having an average 
abrasive resistance of 4.79 and coupon AIIIb having an abrasive resistance of 4.61 liters per mils. 
This shows that the DiamondFinish Clear coating would perform similarly to the current 
coatings used in the field today. This combined with its performance in other ASTM tests, shows 
that it is not suited to replace the current coatings, predominately lacquer, that are used in 
outdoor sculpture conservation today. 
 Both the fluorourethane and acrylic urethane coatings performed exceptionally well when 
compared to the other three coatings. Both coatings were subjected to 200 liters of falling 
abrasive at each test area without failing. The ASTM states that the testing should be conducted 
until the coating is abraded in a 4mm area. However, due to the notable resistance of both 
coatings, it was determined that 200 liters of falling abrasive would be the threshold of the test. 
In total it took thirty-two hours to complete the 1,600 cycles of falling abrasive testing on these 
four coupons, excluding the testing of the three other coatings. The 200 liters of abrasive without 
failing gives both coatings at least an abrasive resistance of over 50 liters per mil, well over ten 
times the abrasive resistance of the modified acrylic lacquer coating. From a visual inspection, 
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the fluorourethane coating 
appears to be less effected than 
the acrylic urethane; however, to 
be certain both coatings would 
have to be tested until failure of a 
4mm area. This shows that both 
the fluorourethane and acrylic 
urethane coatings would perform 
exceedingly well against 
windblown abrasives such as 
sand, dirt and debris. This would 
suggest either coating could be 
applied and left on the outdoor sculpture longer and without maintenance then the current 
coatings used in the field, extending times between maintenance cycles and saving the owner 
maintenance costs in the long run. 
The modified acrylic lacquer coating performed similarly to the group A coatings. It also 
performed better than the wax coating by over two points. Its overall abrasive average was 4.41 
liters per mils for the group. The two coupons in this group were also notable because they 
performed differently from each other. Both coupons had similar mil thicknesses, with DIIIa 
having a coating thickness of 1.28 mils on average, while coupon DIIIb had 1.45 mils thickness 
on average. However, even with similar coating thickness, the DIIIa had better abrasive 
resistance at 5.71, while DIIIb had an abrasive resistance score of 3.1. This variation of over two 
points is most likely attributed to the testing environment and the home-built testing apparatus. 
Figure 5.5: Coupon CIIIb before and after the falling abrasive 
test. The dulling of the coating around the test areas is visible, 
but the coating did not fail after 200 liters of falling abrasive. 
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The design of the apparatus did not allow for a third testing spot per coupon, which limited the 
accuracy of the averages. Also, after each test, the coupon had to be removed from the apparatus 
to collect the fallen abrasive. It was then put back in the same position, however this constant 
moving of the coupon could have allowed for the abrasive to fall onto a slightly different area of 
the coating each cycle. This in turn would abrade the coating at slightly different rates and could 
account for the two-point difference in the resistance score. 
Finally, the two wax coating coupons had average mil thicknesses of 1.45 and 1.4 mils. 
After being subjected to the falling abrasive, the wax coating failed quickly, only after about 
three liters of abrasive. This resulted in coupon EIIIa having an abrasive resistance of 1.74 liters 
per mils while coupon EIIIb had an abrasive resistance of 2.7. When averaged, this gave the wax 
coating group an abrasive resistance average of 2.22, the lowest by 2 points. This also suggests 
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AIIIa:           DiamondFinish Clear 3.56 4.79
AIIIb:           DiamondFinish Clear 3.23 4.61
BIIIa:           Fluorourethane 3.61 *55.44
BIIIb:           Fluorourethane 3.915 *51.09
CIIIa:           Acrylic urethane 2.96 *67.79
CIIIb:           Acrylic urethane 3.67 *54.52
DIIIa:          Modified acrylic lacquer 1.28 5.71
DIIIb:          Modified acrylic lacquer 1.45 3.10
EIIIa:    Microcrystalline & paste waxes 1.45 1.73
EIIIb:    Microcrystalline & paste waxes 1.40 2.70
* Identifying that the testing was stopped without failure of the coating. 
ASTM D968: Standard Test Methods for Abrasion Resistance of Organic 
Coatings by Falling Abrasive 
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Laser Testing Results 
The laser cleaning testing was the biggest unknown factor within this entire thesis. Few 
academic publications have been written on removal of clear coatings using lasers. Additionally, 
the general understanding of how ablation works would point to it being unsuccessful, with the 
beam passing through the clear coat, depositing the energy onto the patina substrate, and ablating 
the patina instead of removing the clear coat. However, through this testing it was determined 
that both the DiamondFinish Clear coating and Ecothane acrylic urethane coating were both able 
to be removed successfully without damaging the underlying patina. For both the DiamondFinish 
Clear coating and Ecothane acrylic urethane coating, the optimal laser settings were found to be 
100 percent power, 100KHz pulse frequency, and 180Hz scan frequency. However, both saw 
results with lower laser power as well. The use of applying water to the coupons prior to laser 
cleaning, a common practice for masonry laser cleaning, was ineffective for all coatings. 
However, the use of other tools including brushes and skewers were used effectively to remove 
laser cleaned coatings.    
For the DiamondFinish Clear, starting at 25 percent power settings, the coating begins to 
turn a brown color, however it was not removable with the additional use of nylon or bronze 
bristle brushes, or skewers. At 55 percent power cracks in the coating started to appear when 
viewed under 8X magnification. At 65 percent power setting for the laser, patches of the coating 
began to turn black, but still no separation from the substrate was visible. Coating failure began 
to be visible without the help of magnification at 75 percent power and the use of a nylon bristle 
brush. Cracks formed in the DiamondFinish Clear coating, but there was no serious separation of 
the coating and the substrate. With the laser set to 85 percent power, coating failure and loss was 
observed around the casting imperfections in the bronze. The removal process was aided with the 
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use of the nylon bristle brush. At 100 percent power, separation between the coating and the 
substrate occurred. The coating would flake off when exposed to the laser and further flakes 
were removed using a brush. The exposed patina 
substrate was a black-brown color, consistent with 
the original patina appearance proving that the 
removal process did not damage the patina. After 
further trials, the most effective method to remove 
the coating was to laser over a patch of coating, 
causing it to turn brown and flake, followed by 
scrubbing with a nylon bristle brush. Bronze 
bristle brushes were also found to be effective at 
flaking the coating but they polished the bronze 
substrate in the process. Finally, when lasering the DiamondFinish Clear coating, it required care 
not to laser the now exposed patina, which was not the case with the acrylic urethane coating. 
When exposed to the laser, the uncoated patina darkened and turned a silverish color. 
Figure 5.6: Coupon AIIa after laser cleaning. 
The silvering effect from the laser ablating 
the uncoated patina can be observed in the 
lower right corner of removal area. 
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The group B, fluorourethane coated coupons, laser testing was not successful. At low 
power settings, the coating would initially become hazy. At 25 percent power, the haze would 
turn into a silverish brown color and the 
coating would begin to form small bubbles. 
This bubbling signified detachment from the 
underlying substrate but could not be further 
removed. Attempts to puncture these bubbles 
with bronze bristle brushes and wooden 
skewers were unsuccessful and after further 
laser cleaning attempts, the bubbles would 
deflate. As the power setting was 
increased, the texture of the coating 
became smoother than the rest of the coupon. This was further shown when marred with bronze 
bristle brushes and exposed to the laser again. The initial scratch marks from the bronze bristle 
brush would be gone and the affected area would be smooth. This might suggest that the 
fluorourethane coating was melting and reforming during the lasering process. When attempted 
at 100 percent power, on a new surface area, the coating would turn a silverish brown color, but 
no bubbles would form. Instead, the melting and reforming process would take place and the 
lasered area would become smooth. Attempts to remove the coating with a razorblade were 
successful. Squares were cut out of the coating, showing that there is detachment from the 
underlying substrate, but the coatings overall integrity is still there. The underlying patina 
substrate also appeared darker and burned under magnification. 
Figure 5.7: Bubbling effect and silverish brown color 
as seen on coupon Bia, from exposure to the laser. 
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The group C coupons coated with the Ecothane acrylic urethane coating were also 
successfully removed with the laser. At the initial 15 percent power setting, bubbles would start 
to form in the coating when exposed to the laser. At 
25 percent power, further bubbles formed and the 
coating began to darken in spots. These bubbles 
could be punctured with a skewer and the coating 
subsequently peeled and flaked off. At higher power 
levels, bubbles would not form, but separation 
between the coating and substrate was attained, and 
the coating could be punctured and removed. It 
was determined that the most effective removal for 
the acrylic urethane coating was to have the laser 
set to full power and used over the entire removal area until the color of the coating turned brown 
and a large low-lying bubble was formed which was then punctured with a wooden skewer and 
finally peeled or flaked off. The underlying patina was a similar color to when it was applied 
originally and did not show any signs of ablation from the lasering process. Under magnification, 
the substrate did not look damaged. 
The timed laser removal test was conducted on both an A and C coupon each. For the 
DiamondFinish Clear coupon, the two-inch-by-two-inch area was cleaned in 4:05 minutes with 
the use of the laser, skewer, and nylon bristle brush. During the cleaning, the laser ablated a 
small area of exposed substrate, discoloring it. This shows the care that needs to be taken when 
using the laser to remove this coating. For the acrylic urethane coating, the two-inch-by-two-inch 
area was removed in 3:10 minutes with the use of the laser and wooden skewer. During the 
Figure 5.8: Peeling the lasered Ecothane 
coating off of coupon CIa after it has been 
punctured with a wooden skewer. 
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process, the puncturing of the detached coating took a number of tries, which indicates that the 
process would have been even faster had the coating been punctured on the first try. Once 
punctured, the coating was easily peeled and flaked off with the skewer or by hand without 
damaging the underlying patina.  
Through this testing it has been determined that the acrylic urethane coating is the best 
suited for removal by laser cleaning. It is the quickest to remove out of the three coatings tested 
and it had the least amount of damage to the underlying substrate. If this testing is indicative of 
what could happen in the field, large objects could be fully lasered, then the coating could be 
punctured at multiple points and subsequently peeled and flaked off. Folds or crevasses on a 
sculpture would complicate this process, but if they are reachable with the laser and subsequent 
skewer or brush, removal could still be possible. This process would mitigate the possibility of 
lasering the unprotected bronze, unlike the removal of the DiamondFinish Clear coating, and 
allow for the coating to be successfully removed without solvents or further abrasive methods 
like media blasting.  
This process of lasering coated areas and then removing the lasered coating using 
skewers and mechanical methods like brushing or peeling seems like it would be labor intensive, 
negating the use of the laser in the first place. However, the secondary use of mechanical 
methods, mainly scrubbing with nylon bristle brushes, is done in conjunction with laser cleaning 
of other materials. An example of this is the use of brushes to help dislodge and remove 
remnants of recently ablated gypsum crust from marble surfaces. One also needs to take into 
consideration the labor-intensive nature of the removal of our current coating systems. The 
removal of wax can be accomplished using solvents and mechanical methods along with the use 
of a power washer. These methods are labor intensive and depending on the level of detail and 
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positioning of the sculpture, some old wax coatings can still remain in the folds and crevasses of 
the piece. Lacquer can also be removed with solvents and mechanical methods including media 
blasting. This too is labor intensive, and media blasting if used too aggressively can abrade away 
the coating and bronze surface, permanently altering the sculpture. With all this in perspective, 
the use of the laser, and simple removal method of peeling and flaking the lasered coating off 
appears to be a viable option that could potentially save time, however further research is needed 
before a definitive answer can be reached. 
While the process that detaches the acrylic urethane coating from substrate during the 
laser cleaning process needs to be studied further, current thought is that the laser creates a small 
layer of plasma between the coating and patinated metal substrate. This plasma detaches the 
acrylic urethane coating from the substrate which allows it to be punctured and flaked or peeled 
off. Other conclusions can also be drawn from this testing as well. This includes the use of 
higher-powered lasers. The use of the low powered 100-Watt lasers was envisioned due to their 
relative mobility and low power not damaging the substrate. However, after these tests, it is clear 
that additional laser power settings need to be tested and to determine if the higher power would 
result in a quicker removal process for the acrylic urethane coating or successful removal of the 
fluorourethane.  
Conclusions 
The object of this thesis was to test coatings already used in the conservation field or 
outside of it, that would allow for better protection of outdoor bronze statuary and extend the 
time between maintenance cycles saving the owners money and allowing them to take better care 
of their collections in the long run. Three urethane-based coatings were selected, one off-the-
shelf clear coat and two coatings that were tested in a previous Columbia Historic Preservation 
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Thesis. All three coatings were chosen because they fit the stated coating criteria of easy to apply 
in situ, having broad application parameters, and having relatively short dry times according to 
the product literature. Continuing the research started by Erik Sandell was another benefit of 
choosing the two Nikolas coatings, while the DiamondFinish Clear was also selected due to its 
off-the-shelf availability that can be easily obtained and used by conservators practicing today. 
Overall, the testing conducted during this thesis was a success. The ASTM standardized 
tests helped determine the durability of the three coatings and allow for comparisons between 
them and the control coatings. From this testing it is clear that the off-the-shelf urethane, 
DiamondFinish Clear, while inexpensive, easy to acquire, and easy to apply did not perform as 
well as the two other coatings tested or the control group coatings which are commonly used 
today. Of the other two coatings tested, both - the fluorourethane and acrylic urethane - had good 
and poor results. The fluorourethane performed better on the adhesion test and gloss 
measurements while the acrylic urethane performed better on the scribe test. Both these coatings 
also exhibited great durability during the falling abrasive test compared to the DiamondFinish 
Clear or control groups, and did not exhibit any loss for the duration of the test.  
The laser removal testing, which was the largest unknown element of this thesis was a 
success allowing for the ability to remove two of the coatings without damaging the underlying 
substrate. The removal method was relatively seamless and required less effort than usual for the 
removal of traditional wax or lacquer coatings. Out of the two coatings that were removed, the 
acrylic urethane coating was removed quicker and easier than the DiamondFinish Clear. When 
this is factored into all the coatings’ overall performances, the acrylic urethane coating has great 
promise as a replacement for Incralac and wax coatings. Its durability in resisting abrasives, 
minimal change in color during weathering, relatively easy application process, and easy 
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removal using low powered lasers are all positive factors. Even with these benefits, the 
application of the acrylic urethane Ecothane, for outdoor sculptures should be limited until 
further research, in the field, can be conducted. Sculptures with minimal relief that can be easily 
accessed and laser cleaned could present a real-world testing platform. This may provide more 
information on the viability of this coating system for general adoption by conservators.  
Finally, for future research on this topic more time needs to be devoted to the weathering 
process. Due to the nature of a graduate level thesis, and this condensed semester in particular, 
there was not enough time to perform longer accelerated weathering of the coatings. This proved 
to be a handicap on the results of the testing. The coupons were not exposed long enough to form 
corrosion for the scribe test or allow for more advanced changes of the coatings during the gloss 
and color measurements. Accelerated weathering in the QUV of 1000 hours and natural exposure 
for six months to a year, with gloss and color measurements being taken regularly, would have 
given more meaningful results. In addition to this, the falling abrasive test should be conducted 
in a lab setting for further testing. While the testing apparatus constructed for this thesis was built 
to the ASTM specifications, the use of lab equipment would have sped up the testing and 
provided more detailed results which could not be accomplished with the set up that was used. 
More powerful lasers should also be considered for further tests. The 100-Watt laser used for this 
thesis proved that removal of clear coatings on patinated bronze could be accomplished. 
However, testing more powerful lasers may result in quicker removal times and/or help 
determine if the additional power can successfully remove the fluorourethane which was not able 
to be removed with the 100-Watt. 
In addition to further weathering, lab-based falling abrasive test, and more powerful laser 
testing, it is the author’s opinion that future testing should also investigate bronzes with cupric 
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patina layers, polished bronzes, and bronze with applied Incralac, the latter of which was not 
used due to budgetary constraints. While a common brown patina was used to simulate typical 
sculptural finishes, cupric finishes are found on statues, and the chemical as well as color 
difference of those patina layers could play a deciding factor in the results, especially for the 
laser removal section. Polished bronze would simulate architectural bronze which is very 
common. It would also mitigate the risks of ablating a patina layer during the laser cleaning 
process, due to the polished nature of architectural bronze. 
Additional coatings should be investigated as well. This thesis only examined urethane-
based coatings, however other coating types like resins, including vinyl, polyester clear coatings, 
like Bronzeshield, and other polymers should be looked at. The different chemical compositions 
of these other coating types could prove beneficial when compared to the urethane-based 
products during laser cleaning testing. The different compositions might also allow for improved 
performance in the weathering, color, gloss, and other ASTM tests when compared to the 
urethane-based coatings and control coatings tested in this thesis. Including the introduction of 
non-urethane based clear coats, further research should look outside the conservation industry 
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Coupons    




































































































































































































































































































































































































































































Pre-Patination Preparation Pictures 
Figure 7.1: Coupons with initial dull patina layer. 
Figure 7.2: Close up of the dull patina layer 
on the frontside of a coupon. 
Figure 7.3: Close up of the dull patina layer 
on the backside of a coupon. 
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Figure 7.4: Coupons after the initial dull patina was removed with green Scotch-
Brite Pads. 
Figure 7.5: Using a Dremel to inscribe the 
































Figure 7.6: All 30 coupons after being inscribed with the Dremel.  
Figure 7.7: Spray Bottles being used during the patina 
testing. The bottle on the left is denatured alcohol, with 
the spray bottle on the right is the patina solution. One 
part M-24 Antique Black to four parts distilled water. 
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Figure 7.9: Three extra cuttings after the patina application. The cutting on 
the right did not have the dull patina layer removed. The cuttings in the 
center and on the left had their dull patina removed but had different 
exposure times of the patina solution.  




















Figure 7.10: Extra patinated cutting undergoing 
makeshift tape test, with 3M Duct Tape. 
Figure 7.11: Extra cuttings after the tape test was performed with no 























Figure 7.12: A coupon being washed with Orvus 
Detergent, warm water, and a stiff nylon bristle brush.   































Figure 7.14: Antique Black M-24 Patina 
used during the patination process.  
Figure 7.15: The patina chemical 
mixed to a one to four solution 
with distilled water. 
Figure 7.16: Coupons being heated 
up with a roofing torch prior to patina 
application.  
Figure 7.17: Measuring the temperature 



















Figure 7.18: Applying the patina solution 
to the coupons with a spray bottle.  
Figure 7.19: Coupons with patina the 
solution applied.   
Figure 7.20: Coupons during the patination 
process.   
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Figure 7.21: Excess patina solution being 
wiped off a coupon.    
Figure 7.22: Coupon being abraded back to bare 
















Figure 7.23: Coupons after the patination process. The slight variation in color and 































Figure 7.24: Coupons being heated with a roofing 
torch for hot wax application. 
Figure 7.25: Hot microcrystalline wax being 






















Figure 7.26: Wax coated coupons after application of the hot wax, but 
before the application of the paste wax.  
Figure 7.27: Wax coated coupons after the paste wax is applied and the coupons buffed 































Figure 7.28: Container of Fast OD Brass-
Coat RFU modified acrylic lacquer used 
during the application process.   
Figure 7.29: Coupons and HVLP set up for lacquer 








Figure 7.30: Testing the HVLP spray gun 
prior to applying a coating.   
Figure 7.31: Lacquer coating being 
applied with the HVLP. 































Figure 7.33: All eighteen lacquer coated coupons drying after a lacquer 
coating was applied to their front side.  
Figure 7.34: Coupons from coupon group B drying after a fluorourethane 



















Figure 7.35: Coupons from coupon group B drying after a fluorourethane coat was 
applied to their front.  
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Figure 7.36: Coupons loaded into the 
QUV trays with view window visible.  
Figure 7.37: Coupons loaded into the 
QUV trays from the backside.  
Figure 7.38: Coupons undergoing accelerated weathering in 
the QUV Chamber located at NCPTT. 
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Figure 7.40: BYK-Gardner micro-TRI-gloss universal gloss 
meter with the weathered coupons at NCPTT. 
Figure 7.41: Gloss measurements being taken with the BYK-
































Figure 7.42: A Konica Minolta Chromometer 400 
being used to take color measurements at NCPTT. 
































Figure 7.44: A full view of the CR-400 being used to take 



















Figure 7.45: Picture of the author creating the 
scribe mark in a coupon with a hobby knife 
and ruler.  






Figure 7.47: Coupons BIIa scribe mark before and after weathering. Not 
the loss of coating and patina on the right side of the scribe mark. 
Figure 7.48: Coupons BIIb scribe mark before and after weathering. With the loss of 





Figure 7.49: Coupons CIIa scribe mark before and after weathering.  





Figure 7.51: Coupons DIIa scribe mark before and after weathering.  

















































Figure 7.54: Tape Test results for 
coupon AIa showing the loss of the 
coating greater than 65%.  
Figure 7.55: Tape Test results for 
coupon AIb showing the loss of the 
coating greater than 65%.  
Figure 7.56: Tape Test results for 
coupon BIa showing the coating loss 
between 5-15%. Also note the loss of 
the patina layer where loss of the 
coating occurred. 
Figure 7.57: Tape Test results for 
coupon BIb showing the coating loss 
between 15-35%. The loss of the 
patina layer with the coating is 































Figure 7.58: Tape Test results for 
coupon CIa showing the coating loss 
between 35-65%. The loss of the 
patina layer is also prominent.  
Figure 7.59: Tape Test results for 
coupon CIb showing the loss of the 
coating greater than 65%. The loss of 
the patina layer mirrors the loss of the 
coating. 
Figure 7.60: Tape Test results for 
coupon DIa showing the coating loss 
of 5% or less.  
Figure 7.61: Tape Test results for 
coupon DIb showing the coating loss 































Figure 7.62: Tape Test results for 
coupon EIa showing the coating loss 
of 5% or less. 
Figure 7.63: Tape Test results for 
coupon EIb showing the coating loss of 
5% or less. 
































Figure 7.65: Coupon from coupon group A during the cutting 
process. Note the failure of the coating prior to finishing the lattice 
pattern or application of the adhesive tape.  
Figure 7.66: DiamondFinish Clear coated coupon 
with coating failure prior to the application of the 































Figure 7.67: Coupon with adhesive tape being 
applied. 
































Figure 7.69: Adhesive tape with removed coating 
after conducting the test on a DiamondFinish Clear 
coated coupon. 































Figure 7.71: Coupon AIIIa before and after undergoing 
ASTM D968 testing. The circled areas on the before picture 
are where the mil readings were taken and the abrasive was 
dropped.  
Figure 7.72: Coupon AIIIb before and after undergoing 































Figure 7.73: Coupon BIIIa before and after undergoing 
ASTM D968 testing. The fluorourethane coating did not 
fail during the testing.  
Figure 7.74: Coupon BIIIb before and after undergoing 
ASTM D968 testing. The coating was subjected to 200 
































Figure 7.75: Coupon CIIIa before and after undergoing 
ASTM D968 testing. The circled areas were worn after 
the 200 cycles of falling abrasive, but the coating was 
not near failure.  
Figure 7.76: Coupon CIIIb before and after undergoing 































Figure 7.77: Coupon DIIIa before and after undergoing 
ASTM D968 testing.  
Figure 7.78: Coupon DIIIb before and after undergoing 































Figure 7.79: Coupon EIIIa before and after undergoing 
ASTM D968 testing. The wax coating was easily 
abraded away, and the falling abrasive began to abrade 
the patina layer.  
Figure 7.80: Coupon EIIIb before and after undergoing 































Figure 7.81: Testing Apparatus used for ASTM D968. 
Figure 7.82: No. 16, No. 20, and No. 30 sieves used to 
filter the abrasive material to the ASTM stated standards. 
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Figure 7.83: A coupon undergoing a falling abrasive 
cycle. The brown paper bag was used to contain the 
falling abrasive.  
Figure 7.84: Calibrating the ERAY Coating 
Thickness Gauge. Figure 7.85: Taking mil 
































Figure 7.86: CL-100 laser used for the laser 
cleaning testing. It is a 100-Watt Nd:YAG laser that 
produces a 1064nm wavelength pulsed laser beam. 
Figure 7.87: The optic of the laser, with scan width, 
































Figure 7.89: The laser being tested on the extra 
bronze cuttings. Prior to testing on the coupons.  
Figure 7.90: An extra bronze cutting after laser 
testing. The top section of the coupon’s patina is 































Figure 7.91: Coupon AIa undergoing laser cleaning 
testing. Note the off-colored coating section that 
has been exposed to the laser but not removed yet.   































Figure 7.93: Using a stiff nylon bristle brush to try 
and remove the lasered coating. 
Figure 7.94: Initial removal results of the DiamondFinish 
Clear urethane coating from coupon AIa. 
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Figure 7.95: Further laser cleaning testing on 
coupon AIIa. The color change of the coating after 
exposure to the laser can be seen here. 
Figure 7.96: Testing the removal of the DiamondFinish 































Figure 7.97: Results of the removal testing with the 
bronze bristle brush. The lasered coating was removed, 
however the brushing began to abrade the patina layer.  
Figure 7.98: Continuing to test the removal process of the 
DiamondFinish Clear. With some success of removing the 





















Figure 7.99: A successfully removed area of DiamondFinish 
Clear urethane coating using the laser cleaning process as 
seen on the right side of the coupon.  
Figure 7.100: The beginning of the laser cleaning testing on 
coupon BIa. The fluorourethane, when exposed to the laser 





















Figure 7.101: Further color change, along with 
bubbles forming in the coating.  
Figure 7.102: Attempting, unsuccessfully, to puncture 





















Figure 7.103: Further attempts to remove the bubbled 
coating using both nylon and bronze bristle brushes.  
Figure 7.104: Coupon BIa after two 





















Figure 7.105: Coupon CIa, an acrylic urethane 
coated coupon, undergoing laser cleaning 
testing. Note the change of color and bubbles 
beginning to form in the coating.  
Figure 7.106: The coating beginning to be removed 





















Figure 7.107: Acrylic urethane coating being peeled off by hand after 
being laser cleaned.  
Figure 7.108: Further lasered acrylic urethane coating 





















Figure 7.109: Two areas of the acrylic urethane coating 
that have been successfully removed by the laser 
cleaning process. Without damaging the patina layer. 
Figure 7.110: Two-inch-by-two-inch area 





















Figure 7.111: Coupon AIa after laser 
cleaning testing finished. 
Figure 7.112: Coupon AIIa after laser 




















Figure 7.113: Coupon AIIIa after laser 





















Figure 7.114: Coupon BIa after laser 
cleaning testing finished. No removal 
methods were successful. 
Figure 7.115: Coupon BIIa after laser 
cleaning testing finished. No removal 





















Figure 7.116: Coupon AIa after laser 
cleaning testing finished. Note the 
multiple successfully removal areas of 
coating without patina layer damage. 
Figure 7.117: Coupon AIIa after the 
timed laser cleaning testing finished. 
The large area of coating was removed 
without any damage to the patina layer. 
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DiamondFinish Clear Directions & Application Information/TDSs  
#14783 Clear Tag-Kill Technical Data Sheet 
12667 2.8 Clear Ecothane Technical Data Sheet 




















DiamondFinish  clear  is  a  high  performance,  rock-hard,  water-
clear topcoat,  designed for spray or brush. applic.pt!on .ov.er Post
metal  =nd  painted-surfeces,  including  highly  polished.  ?Iyminypr
and  chrorrfe.  DiamondFinish  Clear  is  a  permanent,  high  solids,
mciisture cured single component clear coat.
DiamondFinish   clear  is  the   latest   development   in   ultra   high
performance  clear  coats  with_ very. hi.gh  sg.I.iqs  pnd. I.ow  VPCs.
Once cured,  DiamondFinish  clear is .Incredibly durable anc!_Pa.rq
like  no  other clear coat  you  have  used  before.  Diarr!ondFinish
clear remains permanently flexible  and  .Is able to  perfo.rpr  in the
worid's toughest environments without yellowing or cracking.
DiamondFinish   Clear   can   be   applied   by   brush,   roller,   and
conventional spray gun with excellent flow o_u{. Yet up±i.ke .no_peal
two part coatihg:,  ho hardener is needed!  DiaTond_F!n!s_h^ PIS,a.r
cures without heeat or UV lights .In temperatures from 5o-82° F (1 o-
28O C'.
toll-free for technical assistance.
ALWAYS WEAR PROTECTIVE GLOVES AND SAFETY GLASSES.
ALWAYS WORK IN A WELL-VENTILATED AREA. Please heed
all waming and caution notices on all  KBS products. For
Professional use only.     PROUDLY MADE IN THE USAI
COVERAGE=
Theoretical  coverage  at  one  mil  (25  urn)  is  400  sq.ft.  per  gallon  (9.8  m2/
liter).  Recommended  thickness  of two  mils  (50  LJm)  would  require  at  least
two full coats. At least three coats are recommended for marine applications.
Material  losses  during  mixing  and  application  will  vary  and  must  be  taken
into consideration.  Expect up to 50% less coverage on  bare wood,  rough or
§andblasted Surfaces.
SURFACE pREPARrmoN:
CLEAR COATING OVER AN
AUTOIVIOTIVE TYPE  BASE COAT:
Apply  base  coat  as   per  manufacturers  directions.  AIlow  to  dry  which   is
normally about one hour or as directed  by the  directions for the  base  coat.
±!Q±g:   I-f  the  surface  being   clear  coated  will   be  consistently  exposed  to
sunlight, please be sure your base coat is UV stable.
CLEAR COATING OVER CURED COATINGS:
Clean  surface  with  KBS  Klean  diluted  10  parts  hot water to  1  part  KBS
Klean.  Scuff  with  600-1200  grit  sandpaper  and  repeat  cleaning  process.
Rinse & allow to thoroughly dry.
±!gts2:   If  the  surface  being  clear  coated  will   be  consistently  exposed  to
sunlight, please be sure your base coat is UV stable.
CLEAR COATING BARE METALS:
Metals should be freshly polished or sanded to the finish required.
For ferrous  materials,  clean  with  KBS  Kiean  at  a  dilution  rate  of  10  parts
hot water to  1  part KBS  Klean  (10%  strength)  with  the  use of a soft non-
abrasive  cleaning  pad.  Rinse  the  KBS  Klean  solution  immediately  making
sure you  do not let it sit on the surface and dry in  a way that minimizes any
water stains.
For non-ferrous metals (aluminum, copper, brass, eta.), clean with KBS Klean
at a dilution rate of 25 parts hot water to 1  part KBS Klean (4% strength)
with the use of a very soft non-abrasive cleaning  pad.  Rinse the KBS Klean
solution immediately making sure you do not let it sit on the surface and dry
in a way that minimizes any water stains.
CLEAR COATING WOOD:
Woodsurfacesshouldbesmoothanddrywiththewoodhavingalowmoisture
content.  All  existing  failed  coatings  should  be  removed,  sand  smooth  and
remove dust.  Thin  initial coat of (non-aerosol)  DiamondFinish  Clear 30-50%
with KBS #1 Thinner and apply a single covering coat to seal the wood, Allow
to cure (24 hours). The wood will generally need to be sanded smooth again
as  DiamondFinish  Clear will  tend  to  raise the wood  grain  with  the first coat,
Sand  smooth  with  fine  grade  of sand  paper  (280-320).  Apply  at  MINIMUM
an additional thin covering coat for general applications and a MINIMUM of 3
thin covering coats for marine  and  industrial applications.
CLEAR COATING FIBERGLASS:
Clean  the  surface  with  KBS  Klean  diluted  10  parts  warm  water  to  1   part
KBS Klean. Scuff with 600-1200 grit sandpaper and repeat cleaning process.
Rinse & allow to thoroughly dry.
ELnEAE!B!¥9R[oqpcqiEEt'L%#E!EREBEyEWEAR
Ideal application temperatures are 50-82°F (15-28°C). Use only in moderate
to dry atmospheric conditions. Avoid  rainy or high  heat/humidity conditions.
D0 NOT PAINT OUT OF CAN! Do not shake can. Stir thoroughly & frequently,
Dispense   a   working   amount   of   DiamondFinish   Clear   into   a   separate
container  (steel  or  glass  is  best)  and  seal  original  can  immediately.  Keep
can  groove free  of paint by using  a scoop or  KBS  Paint Spout.  Use  plastic
wrap  between  the  lid  and  the top  of the  can  to  stop  metal  to  metal  contact
as  DiamondFinish  clear can  permanently  seal  the  lid.  Unused  paint should
NEVER  be  put back  into the can  as  it will  shorten  can  shelf life  and  cause
pressure  build-up  possibly  popping  the  lid.    If there  is  any trouble  resealing
the can  lid tightly, transfer and  store DiamondFinish  Clear :n a proportionally
sized clean glass jar or new paint can. Always store in a cool dry place.
ELP#¥.#o°RP|NAAmw°ETLnv[E.NNTIEHE9L#AH{pNp|yH5#m%:£F:::s:hciear
to clean  and  dry  prepared surfaces  using  a bristle  brush,  foam  brush,  roller,  or
spray equipment.  DiamondFinish Clear has superior self-leveling characteristics.
Brush  marks  will  flow out  nicely.  When  brushing,  apply  covering  coats, AVOID
PUDDLING  OR  POOLING. Always do  a test area first before  doing  the  actual
area.
NOTE ABOUT  BRUSHING:  When  brushing  DiamondFinish  Clear,  apply  thin,
coveringcoatsanddonotoverworkthebrushasthiscancausetheDiamondFinish
Clear to cure too quickly possibly leaving visible brush  marks.  It is best to brush
an area with DiamondFinish Clear and move on immediately versus brushing an
area over and over again.  If you brush over an area over and over again forcing
the solvents out, you run the risk of the brush marks not flowing out as well they
ae designed to flow out. Thinning is not generally required if brushing but if you
nneed to help flow out, you can thin/reduce roughly 10%.
SPRAYING: When  spraving, ALWAYS wear an AIR SUPPLIED  RESPIRATOR
or   NIOSH/MSHA   approved   organie   vapor   particulate   respirator   and   EYE
PROTECTION.  \/Vhen  spraying,  thin/reduce  DiamondFinish  Clear with  KBS #1
Thinner or Xylene  ONLY  and  10%15%  is  normally adequate.  DiarnondFinish
Ciear can  be thinned  up to 30%.  Spray pressure Of 3545 psi(250-330 kpa) for
siphon/pot guns and 25-35psi (170-250 kpa) for gravityltop container guns. As a
general rule of thumb, we recommend a 1.4-1.5 nozzle.
HOW  MANY COATS?: Always  apply a  MINIMUM  of 2 covering  coats. Apply a
thin covering initial coat followed by a thin, covering
applications.  For  marine  or  industrial  applications,
covering coats (2 mils each).
8ai)
(2 mils each) for general
a  MINIMUM  of  3  thin
RECOATING:  Re{oating  can  be  done  once  the  first  or  consecuti\/e  coat  is
drytofouch  and does net leave a fingerprint whieh  is typically within  24  hours
depending on temperature and humidity. Clean your spray gun immediately after
using  DiamondFinish  Clear.  FOR  BEST  END  RESULTS,  always  apply  coats
consecutively within 8 hours of each coat ouring. Average oure to touch times are
1-2 hours, depending on temperature and humidity levels.
SPECIAL  TIP:   Do   not  apply   DiamondFinish   Clear  in   wet  or  hieh   humidity
conditions  to  avoid  rapid  ouring.  Do  not  apply  DiamondFinish  Clear too  heavy
or too quickly between coats.  In  each of these instances,  surface bubbHng  may
result as released carbon dierdde becomes entrapped  beneath the top surface
kyerofpainL
REMEMBER:ALWAYSAPPLYTHIN,COVERINGCOATS!
NOTE  ON  DIAMONDFINISH  CLEAR  STORAGE:  If storing  for a
period Of time, hold can rd and plastic wrap (described abo\re) closely above can
and  spray  KBS  Paint  Saver towards side of the can to  avoid  aplashing.  Spray
KBSPaintSavertwosecondsforquartsorlessandfoursecondsforgalwhs.KBS
Paint Saver prevents oxygen and moisture damage and extends storage times Of
DfamondFinish Clear.
APPLYING DIAMONDFINISH CLEAR (Aerosol):
FOR BEST END RESULTS.   Apply DiamondFjnish  Clear  to prepared surfaces
as described above. ALWAYS WEAR PROTECTIVE GLOVES AND EYE WEAR
when   using   DiamondFinish   Clear.   Always   use   NIOsll/MSHA  approvecl   air
supplied respirator,
For best results, spray at room temperature 50° to 90°F (10° to 32°C). Use only in
moderatetodryatmosphericconditions¢.e.70%humidrtyorlower).Shakecanfor
at least one minute after listening tor rattle or mirting ball. During application, shake
intermittently for approximately 10 seconds at 1  to 2 minute intervals.  Press valve
all the way down. Do rot e>dend finger beyond the valve. Hold container about 8 to
10 inches from surface to be sprayed. Do not cover with continuous spray. Move
back and forth, releasing sprayhead after stroke. Overlap each stroke. If clogging
develops, turn sprayhead  1/4 turn or remove and clean sprayhead.  Do not stick
pin  or other objects  in to can  opening.  WTh  sprayhead  pointed  away from  you,
reinsert sprayhead with gentle twisting motion.
IF AEROSOL CLEAR COATING  OVER ANOTHER AEROSOL
PAINT:   It  is  always  best to  \^rait  at least 3  days  and  then  first test the  ourecl
aerosol  paint by scuffing  it a  bit with  sandpaper.    If the  aerosol  paint gums  up,
wait longer before applying DiamondFinish ClearAerosol.  As always, test a small
section for whnkrmg.
IMPORTANT: Apply thin coats rather than heavy coats.  If paint runs or sags,
paint is being applied too heavily or paint can is too close to surface. Apply one or
twothincoveringcoatsforgeneralautomotiveapplications.Formarineorindustrial
aplications, apply a minimum of 2 -3 thin covering coats. Recoating can be clone
once first or consecutive coat is drytotouch. For best resuife, always apply coats
consecutively within 24 hours Of each coat ouring. Average recoat oure times are
1-2 hours depending on  humidfty levels,  Fun oure   is usually achieved within 48
hours.
A!Q|E;  Flow and  gloss  are  increased  with  multiple coats.  For maximum  gloss,
apply 4 passes, wait 10-15 minutes, then apply 4 more passes.
To clear sprayhead for future use, turn can upside do\m and spray for 3 seconds.
GLEN UP:
Use  KBS  ffl  Thinner or  laoquer thinner for  immediate  clean  up  inclucli»ig  your
Spray gun.
IMPORTANT:  Remember  DiamondFinish  Clear  must  be  cleaned  up  before  it
dries. It cannot be removed by any solvent once oured.
Always wear protective gloves to  avoid  skin  contact and  temporary staining.  If
skin contact accidentally ocours,  immedfatdy remove with ffl  Thinner or lacquer
thinnerfoIIowedbysoapandwater.IfDiamondFinishClearshouldstainyourskin,
only the course Of time win remove it.
i]Irmoill]HilisH 0Lmn -Tlps a fiuill[s=
•    lf the  surface  to  clear coated  will  be  consistently  exposed  to  sunlight,
we  do  not  recommend  applying  DiamondFinish  Clear  over  Rustseal
(which   can   chalk   or  fade   when   consistently   exposed   to   sunlight).
DiamondFinish   Clear  is   100%   UV  stable   but  like  most  clear  coats,
DiamondFinish Clear does not block UV rays long term so it is important
to  apply  DiamondFinish  Clear  over  UV  stable  base  coats  when  the
surface will be consistently exposed to sunlight.
•    If   painting   in   conditions   of   hieh   temperature   and/or   humidity,   thin/
reduce DiamondFinish clear more than normal to avoid gassing/miero-
bubbling.
•    Do not use  UV or bake  lishts to cure  DiamondFinish  Clear as this can
actually slow down the oure.
•    Under normal ciroumstances, you can handle after 1  day and a full oure
is reached at at least 7 days.
•    ln spray booths, use low air flow and moderate temperatures for curing.
•    DiamondFinish  Clear can  be  cut  and  polished  as  a  normal  clear coat
after 24 hours under normal conditions.
SDravable VOC's rusina KBS #1  Thinnch INonAerosol\: «50g/I
Please remember these instructions are general guidelines only and do  not
cover every  application  and  environment.  If you  remain  unsure  as  how  to
proceed,  refer to product instruction sheet, our website:
KBS-Coatings.com, or call for technical advice at 1 -219-263ro073.
Please follow all waming  and caution  notices.  See SDS for additional  information.




#14783 Clear Tag-Kill Part - A is a 2K 
low VOC solvent base flurocarbon urethane
coating designed to provide optimum durabili-
ty and appearance in an air dry coating.  This
coating complies with California’s South
Coast Air Quality Standards, as it is 2.8
lbs/gal VOC when mixed.  #14783 produces a
permanent non stick surface. This feature
allows easy removal of Aerosol Paint
Graffiti and is also self cleaning. The non-
stick surfaces sheds airborne dirt and pollu-
tion so the finished surface always looks fresh
and clean.
Suggested Uses: #14783 Clear Tag-Kill is
an excellent choice for exterior Architectural
curtain walls, lighting, hardware, and signage.
Other uses include exterior metal art preser-
vation and automotive mag wheels.
DOT SPECIFICATIONS: PAINT, 3,
Flammable Liquid, UN1263, PGII
Benefits
∗ Easy removal of Aerosol Paint Graffiti 
* Self cleaning.
* Superior flow out and appearance.
∗ Air dry or low bake.
∗ Formaldehyde free.
∗Good UV protection, non-yellowing.
∗ Ease of application.
∗ Excellent chemical and salt spray resis-
tance.








G85 Acetic  Acid: 96 hrs




Gloss: Full to Flat
Specific Gravity: 1.11
Weight per gallon: 9.9  lbs.
Solids % Vol./Wt.: 24.5 / 29.9
Package Life: One year
Gallon spread
@1 mil: 336 sq. ft. sq. ft.




Pack: Overnight or upon 
cooling if forced dried
Force Dry: Flash off 10 minutes,
bake 20 minutes at
140-300o F
#14783 Clear Tag-Kill
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
Directions for Use: Preparation
Surface to be coated must be clean, dry and
free of oil or grease.  Brass, bronze, or cop-
per should be chemically cleaned with
Acetone or vapor degrease prior to coating.
Stainless steel and aluminum should be
phosphatized or primed. Plastics must be
free of mold release agents and blown clean
with deionized air prior to coating.  
RECOMMENDED FILM THICKNESS:
Wet: 3-4 mils 
Dry: .5 -1.0 mils
Mixing: Mix eight parts of #14783 Clear Tag-Kill Part - A with one part #14677 Part - B.
This mixture can applied as is, or thinned with up to 5 parts of reducer. If a thinner mix-
ture is desired, use #11636 Exempt Reducer or Acetone  #11636 and Acetone are VOC
exempt reducers, therefore the VOC of the coating will not be effected by their addition.  If
conventional thinner is used, the VOC will be altered, and the coating will no longer be classi-
fied as exempt. If a non exempt thinner is used, insure that it is Urethane Grade. Non
Urethane Grade Thinner will compromise the coatings properties.
Primer: #14783 Clear adheres well to unprimed satin finished metal. For mirror finished metal
a clear primer such as #6574 Epoxy Primer or #12666 Clear OD Lacquer will improve adhe-
sion. If there is a possibility that the coating will need to be reversed in the future without the
use of Methylene Chloride Stripper, priming with with the above will make it easier to reverse
with solvent strippers such as #11645 Clean Cut or Acetone.
Spray: Use 40-50 psi. Cover piece with one double wet coat, making sure not to produce a
misty or dry spray appearance.   #14783 Clear builds quickly, so if more depth is required
allow 1-2 minutes flash-off before applying further coats.
Curing:After a 15 minute flash off, coated parts may be forced dried at 140-300 degrees F for
10 to 30 minutes.  Dense castings will require a longer force dry than thin wall stampings.
Parts may be packed immediately after cooling.  If parts are to be air dried, allow to stand
at least 24 hours before packing.
Re-coating: #14783 produces a non-stick surface when dry. Extra care must be taken to thor-
oughly abrade all of the coatings surface prior to applying another coat. Failure to do this will
result in the fresh coat to de-laminate from the original coat, causing early failure.
Directions for Use: Application
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
Protective Equipment
Eyes: Safety glasses
Skin: Neoprene rubber gloves
Respiratory: NIOSH approved respirator for organic vapor.
For long term exposure, use Supplied Air Respirator
In case of fire: Use foam, dry chemical, CO2, water or spray fog.
Grounding: When transferring, fill stem and container must be grounded and bonded.
CONSULT MSDS PRIOR TO HANDLING.
#14783 Clear Tag-Kill
Safety
Keep away from heat, sparks, and flames.
USE WITH ADEQUATE VENTILATION.
Avoid prolonged or repeated contact with
skin. Avoid prolonged breathing of vapor or
spray mist. Do not take internally. KEEP
OUT OF THE REACH OF CHILDREN.
Before smoking or eating and after using,
cleanse hands thoroughly. Keep container
closed when not in use.
Effects of Overexposure:
Prolonged use may cause mild irritation 
to eyes.
Skin Contact:
Can cause irritation, may be absorbed
through the skin and cause defatting.
Inhalation:
May cause respiratory irritation, dizziness
and drowsiness.
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
These suggestions and data are based on information we believe to be reliable. They are
offered in good faith, but without guarantee, as conditions and methods of use of our products
are beyond our control. We recommend that the prospective user determine the suitability of
our materials and suggestions before adopting them on a commercial scale.
#14783 Clear Tag-Kill 
Precautions
Supplied air respirators are recommended for long term exposure.  Production equipment 
must be cleaned daily to prevent build up and fouling from hardened coating.  Only mix as 
much material as will be used in any eight hour shift.  If used over uncatalyzed base coats, 
lifting may occur when applying a second coat the following day or when doing touch up.
Re-coating: #14739 produces a non stick surface when dry. Extra care must be taken to 
thoroughly abrade all of the coatings surface prior to applying another coat. Failure to do 
this will result in the fresh coat to de-laminate from the original coat and cause early failure.
Description
#12667 2.8 Clear Ecothane is a solvent base
catalyzed clear exterior coating designed to
provide optimum durability and appearance in
an air dry coating.  This coating complies with
most air quality regulations, as it is 2.8 lbs/gal
VOC when mixed.  #12667 Ecothane has
found wide acceptance ranging from exterior
brass lighting to silver-plated fishing lures.
#12667 Ecothane will provide lacquer-like dry
time and good initial hardness.  Pot life
ranges from 8 to 24 hours.  These qualities
make it ideal for production work, work in
dusty environments, and where a quick dry
time is needed.
Suggested Uses: #12667 Ecothane is an
excellent choice for statuary, exterior lighting,
exterior hardware, automotive trim, exterior
signage, and sporting goods.
DOT SPECIFICATIONS: PAINT UN1263 3
PG II
Benefits
∗ Superior flow out and appearance.
∗ Air dry or low bake.
∗ Formaldehyde free.
∗Good UV protection, non-yellowing.
∗ Ease of application.
∗ Excellent chemical and salt spray resis-
tance.
















Weight per gallon: 8.66  lbs.
Solids % Vol./Wt.: 22.25 / 25.22%
Package Life: One year
Gallon spread
@1 mil: 357 sq. ft. sq. ft.




Pack: Overnight or upon 
cooling if forced dried
Force Dry: Flash off 10 minutes,
bake 20 minutes at
140-200o F
12667 2.8 Clear Ecothane
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
Directions for Use: Preparation
Surface to be coated must be clean, dry and
free of oil or grease.  Brass, bronze, or cop-
per should be chemically cleaned with
Acetone or vapor degrease prior to coating.
Stainless steel and aluminum should be
phosphatized or primed.  #6574 Clear Epoxy
Primer is well suited for this.  Apply one dou-
ble wet coat and allow to dry 30 minutes
before topcoating.
RECOMMENDED FILM THICKNESS:
Wet: 3-4 mils 
Dry: .5 -1.0 mils
Mixing: Mix nine parts of #12667 Ecothane with one part Urethane Part B.  This mixture is
pre-thinned, so further reduction is not required.  If a thinner mixture is desired, add small
amounts of Acetone, or #11636 Exempt Reducer. Acetone and #11636 are exempt, therefore
the VOC of the coating will not be effected by their addition.  If conventional thinner is used,
the VOC will be altered, and the coating will no longer be classified as exempt.
Spray: Use 40-50 psi. Cover piece with one double wet coat, making sure not to produce a
misty or dry spray appearance.   #12667 Ecothane builds quickly, so if more depth is required
allow 1-2 minutes flash-off before applying further coats.
Dip & Centrifuge: Because #12667 Ecothane has a pot life after mixing part A with part B, it
is not recommended for dip or centrifugal applications.
Curing:After a 15 minute flash off, coated parts may be forced dried at 140-194 degrees F for
10 to 30 minutes.  Dense castings will require a longer force dry than thin wall stampings.
Parts may be packed immediately after cooling.  If parts are to be air dried, allow to stand at
least 24 hours before packing.
Directions for Use: Application
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
Protective Equipment
Eyes: Safety glasses
Skin: Neoprene rubber gloves
Respiratory: NIOSH approved respirator for organic vapor.
For long term exposure, use Supplied Air Respirator
In case of fire: Use foam, dry chemical, CO2, water or spray fog.
Grounding: When transferring, fill stem and container must be grounded and bonded.
CONSULT MSDS PRIOR TO HANDLING.
12667 2.8 Clear Ecothane
Safety
Keep away from heat, sparks, and flames.
USE WITH ADEQUATE VENTILATION.
Avoid prolonged or repeated contact with
skin. Avoid prolonged breathing of vapor or
spray mist. Do not take internally. KEEP
OUT OF THE REACH OF CHILDREN.
Before smoking or eating and after using,
cleanse hands thoroughly. Keep container
closed when not in use.
Effects of Overexposure:
Prolonged use may cause mild irritation 
to eyes.
Skin Contact:
Can cause irritation, may be absorbed
through the skin and cause defatting.
Inhalation:
May cause respiratory irritation, dizziness
and drowsiness.
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
These suggestions and data are based on information we believe to be reliable. They are
offered in good faith, but without guarantee, as conditions and methods of use of our products
are beyond our control. We recommend that the prospective user determine the suitability of
our materials and suggestions before adopting them on a commercial scale.
12667 2.8 Clear Ecothane
Precautions
Supplied air respirators are recommended for long term exposure.  Production equipment 
must be cleaned daily to prevent build up and fouling from hardened coating.  Only mix as 
much material as will be used in any eight hour shift.  If used over uncatalyzed base coats, 
lifting may occur when applying a second coat the following day or when doing touch up.
Description
#12164 OD (outdoor) is an air dry lacquer
designed for field repair of exterior brass and
bronze as well as a variety of other applica-
tions. It’s supplied ready for use and is easy
to apply and reverse. It has excellent adhe-
sion to brass, bronze, copper and silver plate.
#12164 OD does not require thinning, allow-
ing the operator to focus on getting uniform
results. Because of its excellent flowing capa-
bilities, orange peel is virtually eliminated.
Suggested Uses: Areas where #12164 OD
will find use are exterior brass and bronze
refinishing, signage, statuary, silver plate,
post engraving, marine hardware and exterior
lighting.
DOT SPECIFICATIONS:
PAINT, 3, Flammable Liquid UN1263, PGII
Benefits
∗ Excellent flow out
∗ Mar resistant
∗ UV and weather resistant
∗ Ready for use
∗ Ease of application
∗ Repairable and reversible














Vehicle Type: Modified Acrylic
Gloss: Full
Specific Gravity: .899
Weight per gallon: 7.49 lbs.
Solids % Vol./Wt.: 7.84%/10.84%
Package Life: One year
Gallon spread
@1 mil: 132 sq. ft.




Pack: Overnight or upon 
cooling if forced dried
Force Dry: Flash off 10 minutes,
bake 20 minutes at
140-200o F
12164 OD Lacquer RFU
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
Directions for Use: Preparation
#12164 OD is designed to work over mar-
ginally clean substrates; however, best long
term results will be on a chemically clean
surface. Vapor degrease or solvent wash
with Acetone. Where this isn’t practical, a
final wipe with a clean dry cloth prior to coat-
ing will remove dust and loose compound.
RECOMMENDED FILM THICKNESS:
Wet: 2-3 mils 
Dry: .5 -1.0 mils
#12164 OD can be sprayed, dipped or used in a centrifugal machine. No reduction is required
for any of these methods. Before applying make sure that the metal has been chemically
cleaned and degreased.
Spray: Use 40-50 psi. Cover piece with one coat making sure not to produce a misty or dry
spray appearance. Allow to set-up for approximately 50 seconds. Then make a second pass,
preferably at right angles to the first coat.
Dip & Centrifuge: Use the #12164 OD the same as any air-dry lacquer, remembering that 
initial reduction is not required. The addition of make-up thinner may be necessary to allow for
solvent lost due to evaporation. Use Special #2105 Thinner for this and maintain a viscosity
of 16.5-18 seconds in a #2 Zahn cup.
Curing: With all applications allow #12164 to air dry at least 30 minutes before handling and
overnight before packing. The drying process can be accelerated with an oven by force dry-
ing at 120-140o F for 10-30 minutes. Dense castings will require a longer force dry than thin-
wall stampings. Product may be packed after cooling. Products finished with #12164 OD can
be successfully engraved. 
Directions for Use: Application
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
Protective Equipment
Eyes: Safety glasses
Skin: Neoprene rubber gloves
Respiratory: NIOSH approved respirator for organic vapor.
In case of fire: Use foam, dry chemical, CO2, water or spray fog.
Grounding: When transferring, fill stem and container must be grounded and bonded.
CONSULT MSDS PRIOR TO HANDLING.
12164 OD Lacquer RFU
Safety
Keep away from heat, sparks, and flames.
USE WITH ADEQUATE VENTILATION.
Avoid prolonged or repeated contact with
skin. Avoid prolonged breathing of vapor or
spray mist. Do not take internally. KEEP
OUT OF THE REACH OF CHILDREN.
Before smoking or eating and after using,
cleanse hands thoroughly. Keep container
closed when not in use.
Effects of Overexposure:
Prolonged use may cause mild irritation 
to eyes.
Skin Contact:
Can cause irritation, may be absorbed
through the skin and cause defatting.
Inhalation:
May cause respiratory irritation, dizziness
and drowsiness.
G. J. Nikolas & Co., Inc. Innovative Solutions in Industrial Coatings
2800 Washington Boulevard  •  Bellwood, Illinois  •  60104 
Phone: (708) 544-0320  •  Fax: (708) 544-9722
Email: info@finish1.com  •  Website: www.finish1.com
These suggestions and data are based on information we believe to be reliable. They are
offered in good faith, but without guarantee, as conditions and methods of use of our products
are beyond our control. We recommend that the prospective user determine the suitability of
our materials and suggestions before adopting them on a commercial scale.
12164 OD Lacquer RFU
176 
Safety Data Sheets 
DiamondFinish Clear Safety Data Sheet 
#14783-4 Satin Tag-Kill Pt-A Safety Data Sheet 
#14677 Fluro Pt-B Safety Data Sheet 
#12667-4 SG Ecothane Pt-A Safety Data Sheet 
Urethane Part B Safety Data Sheet 
#12164 Fast OD Brass-Coat RFU Safety Data Sheet 
B84100 Clear Paste Wax Safety Data Sheet 
Birchwood Technologies Antique Black M24 Safety Data Sheet 
Klean Strip Xylol Xylene Safety Data Sheet 
Klean Strip Lacquer Thinner Safety Data Sheet 
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SAFETY DATA SHEET 
SECTION 1. PRODUCT AND COMPANY INFORMATION 
Product Name       DiamondFinish Clear 
Company Identification  KBS Coatings 
1101 Cumberland Xing #180 
Valparaiso, IN 46383 
Telephone/Fax       1-877-549-9323 / 1-877-235-0590
Chemtrec (24 Hour)   1-800-424-9300
Product Class    High Performance Clear Coat 
Product Code   8X04 
SECTION 2. HAZARD INFORMATION 
WARNING! 
Flammable. Keep away from heat and ignition sources. 
Harmful: May cause lung damage if swallowed. May cause sensitization by skin contact. Avoid contact with 
skin and eyes. Wear suitable gloves. Use only in well-ventilated areas. 
HMIS/NFPA rating 
HMIS RATING: HEALTH -- 2 FLAMMABILITY -- 2 REACTIVITY – 1 
Routes of exposure Inhalation, Ingestion, Skin contact, Eye contact. 
Inhalation The vapor is slightly irritating to the eyes and the respiratory tract. The 
substance may cause effects on the central nervous system. Exposure to 
high concentration of vapors may result in unconsciousness. 
Ingestion Swallowing the liquid may cause aspiration into the lungs with the risk of 
chemical pneumonitis. The symptoms of chemical pneumonitis do not 
become manifest until a few hours or even a few days have passed. 
Skin The liquid defats the skin, resulting in dry skin and irritation. 
Eye Direct contact with the eyes may result in an irritation and swelling. 
Chronic See section 11 for additional toxicological data. 
Repeated or prolonged skin contact may cause allergic contact dermatitis, 
with redness, blisters, cracking and swelling of the skin 
Sensitization through skin contact. 
The substance may have effects on the central nervous system and liver, 
resulting in impaired functions. 
Medical conditions aggravated by 
exposure 
Existing dermatitis, asthma and other restrictive lung disorders, skin allergies 
and eczema. 
Interactions with other chemicals Not available 
Potential Environmental 
Effects 
Environmental effects from the substance have not been investigated adequately. 
Do not allow to enter the environment by whatever means possible. 
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SECTION 3. PHYSICAL DATA 
Ingredient Name CAS Number Percent TSCA 
Aliphatic Polyisocyanate Proprietary 30-40% Y 
Solvent Naphtha, light 
aromatic Proprietary 20-30% Y
Acrylic Resin Proprietary 30-40% Y 
Butyl Acetate 123-86-4 1-2% Y 
Ethyl Acetate 141-78-6 1-2% Y 
*** All Ingredients in this product are listed in the T.S.C.A. Inventory 
This is a commercial product whose exact ratio of components may vary. Trace quantities of impurities are also 
likely. 
SECTION 4. FIRST AID MEASURES 
General Information: 
If medical advice is needed, have this MSDS, product container or label at hand. If exposed or concerned: Get 
medical advice/ attention. 
Recommended first aid facilities: 
Ready access to running water is required. Accessible eyewash is recommended. 
Emergency shower, hand wash, soap. CPR training, oxygen mask. 
Exposure: 
Swallowed IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician. Do 
NOT induce vomiting. Rinse mouth. 
Eye Contact 
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact 
lenses, if present and easy to do. Apply continuous irrigation with water for at 
least 15 minutes holding eyelids apart. If eye irritation persists: Get medical 
advice. 
Skin Contact 
IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. 
Rinse skin with water/shower. Wash with plenty of soap and water. If skin 
irritation or rash occurs: get medical advice/attention. Wash contaminated 
clothing before re-use. 
Inhaled 
IF INHALED: If breathing is difficult, remove to fresh air and keep at rest in a 
position comfortable for breathing. If patient is unconscious, place in the 
recovery position (on the side) for transport and contact a doctor. If 
experiencing respiratory symptoms: Call a POISON CENTER or  doctor/physician. 
Advice to Doctor: 
Treat symptomatically. 
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SECTION 5. FIREFIGHTING MEASURES 
Fire and explosion hazards Vapors may form an explosive mixture in air which can be ignited by many 
sources such as pilot lights, open flames, electrical motors, switches and static 
electricity. 
Suitable extinguishing 
substances Carbon dioxide, extinguishing powder, foam. 
Unsuitable extinguishing 
substances Do not use water in a jet. 
Products of combustion Carbon dioxide and if combustion is incomplete, carbon monoxide and smoke. Nitrogen and oxides of nitrogen. 
Protective equipment Self-contained breathing apparatus. Safety boots, non-flammable overalls, gloves, hat and eye protection. 
Hazchem code 3[Y] 
SECTION 6. ACCIDENTAL RELEASE MEASURES 
Emergency procedures: 
In the event of spillage alert the fire brigade to location and give brief description of hazard. Shut off all possible 
sources of ignition. Wear protective equipment to prevent skin, eye and respiratory exposure. Clear area of any 
unprotected personnel. Contain using sand, earth or vermiculite. Do not use sawdust. Prevent by whatever 
means possible any spillage from entering drains, sewers or water courses. (If this occurs contact your relevant 
authority immediately.) 
Clean-up method: 
Use absorbent (soil, sand or other inert material). Collect and seal in properly labelled containers or drums for 
disposal. If contamination of crops, sewers or waterways has occurred, advise local emergency services. 
Disposal: 
Mop up and collect recoverable material into labelled containers for recycling or salvage. Recycle containers 
wherever possible. This material may be suitable for approved landfill. Dispose of only in accord with all 
regulations. 
Precautions: 
Wear protective equipment to prevent skin and eye contamination and the inhalation of vapors. Work up wind 
or increase ventilation. 
SECTION 7. STORAGE & HANDLING 
Storage: 
Avoid storage of harmful substances with food. Containers should be kept closed in order to minimise 
contamination. Keep from heat and open flames. The risk of ignition is significant at temperatures >77°F (25°C). 
Store below 77°F (25°C) at all times. 
Avoid contact with incompatible substances as listed in Section 10. Containers (and outer packaging) must 
bear the prescribed labelling, including the Hazchem code, UN number, flammability warning and name of 
contents. Keep out of reach of children. 
Handling: 
Keep exposure to a minimum, and minimize the quantities kept in work areas. See section 8 with regard to 
personal protective equipment requirements. Avoid skin and eye contact and inhalation of vapor, mist or 
aerosols. 
________________________________________________________________________________________________
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SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTIVE EQUIPMENT 
Workplace Exposure Standards: 
US OSHA - Permissible Exposure Levels (PELs) 
Ingredient Name TWA STEL 
Aliphatic Polyisocyanate No data No data 
Solvent Naphtha, light aromatic 300ppm (900mg/m3) No data
Acrylic Resin No data No data 
Butyl Acetate 150 ppm (713 mg/m3) No data
Ethyl Acetate 400ppm (1440mg/m3) No data
US NIOSH - Recommended Exposure Levels (RELs) 
Ingredient Name TWA STEL 
Aliphatic Polyisocyanate No data No data 
Solvent Naphtha, light aromatic 300ppm (900mg/m3) No data
Acrylic Resin No data No data 
Butyl Acetate 150 ppm (713 mg/m3) 200ppm (950mg/m3) 
Ethyl Acetate 400ppm (1440mg/m3) No data
ACGIH - Threshold Limit Value 
Ingredient Name TWA STEL 
Aliphatic Polyisocyanate No data No data 
Solvent Naphtha, light aromatic 300ppm 500ppm 
Acrylic Resin No data No data 
Butyl Acetate 150 ppm 200ppm 
Ethyl Acetate 400ppm No data 
Engineering Controls: 
In industrial situations, concentration values below the REL value must be maintained. Exposure can be 
reduced by process modification, use of local exhaust ventilation, capturing substances at the source, or other 
methods. If you believe airborne concentrations of mists, dusts or vapors are high, you are advised to modify 
processes or increase ventilation. 
Personal Protective Equipment: 
Eyes: Avoid contact with eyes. Use safety glasses and/or chemical splash goggles if splashes are 
possible. 
Skin: Avoid repeated or prolonged skin contact. Wear overalls, rubber boots and impervious gloves. 
Remove protective clothing and wash exposed areas with soap and water prior to eating, drinking or 
smoking. 
Respiratory: Use a respirator when airborne concentrations approach the ES (section 8). If using a 
respirator, ensure that the cartridges are correct for the potential air contamination (i.e. organic vapor) 
and are in good working order. 
ES Additional Information: Not applicable 
________________________________________________________________________________________________
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SECTION 9. PHYSICAL & CHEMICAL PROPERTIES 
Appearance: Clear Resin 
Odor: Light Aromatic 
pH: Not applicable 
Vapor pressure: ~1.4kpa for solvent 
Vapor density: Not applicable 
Boiling point: solvent bp: 318-338°F (159-170°C) 
Total Solids by Weight: 61% 
Solubility: Insoluble in water 
Specific gravity / density: 1.02 g/mL 
Flash point: 77°F (25°C) 
Danger of explosion: Not explosive 
Auto-ignition temperature:  Not determined 
Upper & lower flammable limits: For the solvent: LEL: 1.9 and UEL: 12.6 
Corrosiveness: Non corrosive 
SECTION 10. STABILITY & REACTIVITY 
Stability: Stable under normal use and storage conditions. 
Conditions to be avoided: Containers should be kept closed in order to avoid contamination. Keep from heat 
and open flames. The risk of ignition is significant at temperatures >77°F (25°C). Store below 77°F (25°C) at all 
times. 
Incompatible materials: None known 
Hazardous decomposition products: Carbon dioxide, and if combustion is incomplete, carbon monoxide and 
smoke. Nitrogen, and under some circumstances, oxides of nitrogen. Water. 
Hazardous reactions: No specific hazards. 
SECTION 11. TOXICOLOGICAL INFORMATION 
Summary: 
No specific data is available for this product. Where available, toxicological data has been researched and 
data for the mixture calculated. The results of these calculations are presented below. The product is 
considered to have the following toxicity: 
Acute Oral No data for mixture is available. Using LC50's for ingredients, the estimated LC50 (oral,rat) 
for the mixture is > 5000 mg/kg. Data considered includes: Solvent naphtha, light 
aromatic: >5000mg/kg (rat), Butyl Acetate 3200 mg/kg (rabbit), Ethyl Acetate 4100 
mg/kg (mouse). Solvent naphtha, light aromatic presents an aspiration hazard, if 
swallowed. 
Dermal No data for mixture is available. Using LD50's for ingredients, the estimated LD50 
(dermal,rat) for the mixture is >2,000 mg/kg. 
Inhaled No data for mixture is available. Using LC50's for ingredients, the calculated LC50 
(inhalation, rat) for the mixture is >5,000 ppm.  Aliphatic Polyisocyanate: 18.5mg/L (rat), 
Solvent naphtha, light aromatic; no data, Acrylic Resin: no data, Butyl Acetate 1.36 - 
2.38 mg/l (rat), Ethyl Acetate 5.41 mg/L (mouse). 
Eye No data for mixture is available. The mixture is not considered to be an eye irritant. 
Skin The mixture is considered to be a skin irritant, because some of the ingredients (Solvent 
naphtha, light aromatic, butyl acetate, ethyl acetate) present are considered skin 
irritants in more concentrated form. 
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Chronic Sensitization The mixture is considered to be a contact sensitizer, because Aliphatic 
Polyisocyanate is known to be a contact sensitizer. 
Mutagenicity No data for mixture is available. No ingredient present at concentrations > 
0.1% is considered a mutagen. 
Carcinogenicity No data for mixture is available. No ingredient present at concentrations > 
0.1% is considered a carcinogen 
Reproductive / 
Developmental 
No data for mixture is available. No ingredient present at concentrations > 
0.1% is considered a reproductive or developmental toxicant or have any 
effects on or via lactation. 
Systemic No data for mixture is available. No ingredient present at concentrations > 




SECTION 12. ECOLOGICAL INFORMATION 
Summary: No specific data is available for this product. Do not allow this material to be released into the 
environment. 
Ecotoxicity: 
Aquatic No data for the mixture. Solvent naphtha, light aromatic and Aliphatic 
Polyisocyanate are considered harmful in the aquatic environment. The 
mixture is considered harmful to the aquatic environment. 
Terrestrial vertebrate No data for the mixture. It is not considered to be toxic towards terrestrial 
vertebrates based on the estimated LD50 for the mixture – see oral toxicity 
section. 
Terrestrial invertebrate No data for the mixture or any of the ingredients. 
Supporting Data: 
 Bioaccumulation No 
 Degradability  Yes 
 Soil No data available for the mixture. The soil toxicity value for the mixture is 
expected to be ≥ 100 mg/kg. 
Mobility Not applicable. 
Biocidal Not applicable. 
SECTION 13. DISPOSAL CONSIDERATIONS 
Restrictions: State and local disposal regulations may apply. Note that State and local disposal 
regulations may differ from federal disposal regulations. 
Disposal method: Consult Supplier for recycling options. Disposal of this product must comply with the 
requirements of national and regional disposal regulations. The substance must be 
handled as hazardous waste and disposed of in an approved facility. 
Contaminated  
Packaging:  Dispose of empty containers safely. Do not re-use containers for any other purpose. 
Special 
considerations for 
landfill and incineration: Not applicable 
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SECTION 14. TRANSPORT INFORMATION 
DOT Information: 
UN Number 1993  Proper Shipping Name    FLAMMABLE LIQUID n.o.s. (contains hydrocarbons) 
Class  3 Packing group  III 
Precautions Flammable 
AIR TRANSPORT/IATA: 
ICAO/IATA Class 3   ICAO/IATA subrisk None 
UN number  1993   Packing group  III 
Special Provisions A3 
Shipping name FLAMMABLE LIQUID n.o.s. (contains hydrocarbons) 
Maritime Transport IMDG: 
IMDG Class 3 IMDG subrisk  None 
UN number  1993  Packing group  III 
EMS number  F-E, S-E Special Provisions None 
Shipping name FLAMMABLE LIQUID n.o.s. (contains hydrocarbons) 
SECTION 15. REGULATORY INFORMATION 
TOXIC SUBSTANCE CONTROL ACT (TSCA) STATUS: 
The components of this product are listed on the TSCA inventory. 
Risk Phrases: R10, R43, R65 
Safety Phrases: S2-23-24-62 
UN Hazard Class: 3 
UN Pack Group: III 
SECTION 16. PREPARATION INFORMATION 
PREPARED BY:  
APPROVAL DATE: 
Advanced Protective Technologies, LLC. 
February 27, 2016 
This information is furnished without warranty, expressed or implied, except that it is accurate to the best 
knowledge of Advanced Protective Technologies, LLC. The data in this sheet is related only to the specific 
material designated herein. Advanced Protective Technologies, LLC assumes no legal responsibility for use or 
reliance upon these data. 
SAFETY DATA SHEET
SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: #14783-4 SATIN TAG-KILL PT-A    Product Code: L14783-4
SUPPLIER:











SECTION 2 - HAZARDS IDENTIFICATION
NEPA Ratings, risks phrases and suggested HMIS Hazards Categories:
GHS Ratings:
Flammable liquid 2 Flash point < 23°C and initial boiling point > 35°C (95°F)
Eye corrosive 2A Eye irritant: Subcategory 2A, Reversible in 21 days
Respiratory sensitizer 1 Respiratory sensitizer
Skin sensitizer 1 Skin sensitizer
Reproductive toxin 1B Presumed, Based on experimental animals
GHS Hazards
H225 Flammable liquid and vapour
H317 May cause an allergic skin reaction
H319 Causes serious eye irritation.
H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H360 May damage fertility or the unborn child.
GHS Precautions
P201 Obtain special instructions before use.
P202 Do not handle until all safety precautions have been read and understood.
P210 KEEP AWAY FROM HEAT/sparks/open flames/hot surfaces - No smoking.
P233 Keep container tightly closed.
P240 Ground/bond container and receiving equipment.
P241 Use explosion-proof electrical/ventilating/light/equipment.
P242 Use only non-sparking tools.
P243 Take precautionary measures against static discharge.
P261 Avoid breathing dust/fume/gas/mist/vapours/spray.
P264 WASH HANDS THOROUGHLY after handling.
P272 Contaminated work clothing should not be allowed out of the workplace
P280 WEAR PROTECTIVE GLOVES/protective clothing/eye protection/face protection.
P281 USE PERSONAL PROTECTIVE EQUIPMENT as required.
P285 In case of inadequate ventilation wear respiratory protection
P321 Specific treatment (see directions on this label)
P363 Wash contaminated clothing before reuse
P302+P352 IF ON SKIN: Wash with soap and water.
P303+P361+P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse 
skin with water/shower.
P304+P341 IF INHALED: If breathing is difficult, remove victim to fresh air and keep at rest in a 
position comfortable for breathing.
P305+P351+P338 IF IN EYES: Rinse continuously with water for several minutes. Remove contact 
lenses if present and easy to do - continue rinsing.
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P308+P313 IF exposed or concerned: Get medical advice/attention.
P333+P313 If skin irritation or a rash occurs: Get medical advice/attention.
P337+P313 If eye irritation persists: Get medical advice/attention.
P342+P311 Call a POISON CENTER or doctor/physician.
P370+P378 IN CASE OF FIRE: Use dry chemical (BC) or carbon dioxide (Co2) for extinction.
P405 Store locked up.
P403+P235 STORE IN A WELL VENTILATED PLACE. Keep cool.
P501 Dispose of contents/container in accordance with Local, State and Federal 
Regulations.
Signal Word: Danger
SECTION 3 - COMPOSITION / INFORMATION ON INGREDIENTS
Chemical Name CAS number Weight Concentration %
Benzene, 1-chloro-4-(trifluoromethyl)- 98-56-6 30.00% - 40.00%
Acetone 67-64-1 10.00% - 20.00%
Ethyl 3-ethoxypropanoate 763-69-9 5.00% - 10.00%
Glycidoxypropyltrimethoxysilane 2530-83-8 1.00% - 5.00%
DEUTERON MK FLATENER 9011-05-6 1.00% - 5.00%
2-(1-Methoxy) Proxy Acetate 108-65-6 1.00% - 5.00%
SECTION 4 - FIRST AID MEASURES
INHALATION:  Remove to FRESH air. If breathing is difficult, administer oxygen.  If not breathing, give artificial respiration, preferably mouth-
to-mouth.  GET MEDICAL ATTENTION IMMEDIATELY. 
EYE CONTACT:  Immediately flush eyes with plenty of water for at least 15 minutes while holding eyelids open.  Tilt head to avoid 
contaminating unaffected eye.  Get immediate medical attention.  Remove contact lenses if possible. 
SKIN CONTACT:  Flush skin with plenty of water while removing contaminated clothing and shoes.  Do not reuse clothing or shoes until 
cleaned.  If irritation develops or persists, get medical attention.  Discard contaminated leather articles such as shoes and belt.  Do not apply 
oils or ointments unless ordered by the physician. 
INGESTION:  If fully conscious, give two glasses of water, then induce vomiting by touching back of throat with finger.  Keep head below hips 
to prevent aspiration of liquid into the lungs.  CALL A PHYSICIAN immediately.  Never induce vomiting or give anything by mouth to an 
unconscious victim. 
NOTE TO PHYSICIANS:  There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms and the 
clinical condition of the patient.  Individuals experiancing breathing difficulties after exposure to vapor generated in aerosol applications should 
be observed for at least 48 hours in case delayed respiratory complications develop. 
SECTION 5 - FIRE FIGHTING MEASURES
Flash Point:   -20 C (-4 F)
LEL: 1.00 UEL: 
Flammable Limits: Highly flammable liquid and vapor (GHS Category 2)
Extinguishing Media:  Alcohol Foam   CO2  Dry Chemical   Foam  Water Fog
Unusual Fire and Explosion Hazards:  Keep containers tightly closed. Isolate from heat, sparks, and open flame. Closed containers may 
explode when exposed to extreme heat. Do not use when smoking or where electrical sparks or open flame is present.
Haz. Combust. Products: Burning can produce carbon-dioxide and/or carbon monoxide.
Fire Fighting:  Water may be used to cool closed containers to prevent pressure build-up and possible autoignition or explosion when exposed 
to extreme heat.
Fire Equipment: As in a fire, always wear self-contained breathing apparatus in pressure-demand (MSA/NIOSH approved or equivalent), and 
full protective gear. 
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SECTION 6 - ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK PROCEDURES:
Spill supervisor: Ensure cleanup personnel wear all appropriate Personal Protective Equipment (PPE), including respiratory protection. 
Remove all ignition sources. Keep nonesential personnel away from the contaminated area.
Small Spills: Absorb spilled liquid with sorbent pads, socks, or other inert material sus as vermiculite, sand, or earth. 
Large Spills: Avoid run-off into storm sewers and ditches that lead to waterways.  Use only non-sparking tools and equipment. A vapor 
suppressing foam may be used.  Approach the spill from upwind and pick up absorbent material and place it in a suitable container. Disposal 
should be in accordance with Local, State, and Federal Regulations.
SECTION 7 - HANDLING AND STORAGE
HANDLING PRECAUTIONS:
Wear all appropriate Personal Protective Equipment (PPE). Wear respiratory protection or ensure adequate ventilation at all times as vapors 
can accumulate in confined or poorly ventilated areas. Use the product in a manner which minimizes splashes and/or the creation of dust. Keep 
containers closed when not in use. Do not handle or store material near heat, sparks, open flames, or other sources of ignition. Store at room 
temperatures.i.e, 40 to 95 F (4 to 35 C).
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:  GROUNDING:  when transferring, fill stem and container must be grounded 
and bonded.  Store in a cool dry area with ventilation suitable for storing materials shown in section II. Keep away from heat, sparks and open 
flame.  Do not cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks or other sources of ignition; they may 
explode and cause injury or death. 
      
SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION









1000 ppm TWA; 2400 
mg/m3 TWA
















Not EstablishedNot Established Not Established
ENGINEERING: Ensure processing (curing) ovens are properly vented to prevent the introduction of processing fumes into the work place. Use 
explosion proof equipment and good manufacturing practice.
Sufficient ventilation, in volume and pattern, should be provided to keep air contamination below current applicable OSHA permissible exposure 
limit or ACGHI'S TLV limit.
OTHER PRECAUTIONS:  Provide respiratory protection against fumes generated during burning.  Avoid prolonged contact with skin and 
breathing of vapors. 
PROTECTIVE GEAR:Niosh/Osha approved respirator types suitable for materials in section II recommended. Approved airline type respirators 
or hoods recommended in confined areas. Wear protective gloves/clothing/eye/face as required.
CONTAMINATED GEAR:Take off immediately any contaminated clothing and wash it before reuse. 
SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 
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This mixture typically exhibits the following properties under normal circumstances:
Liquid dispersionAppearance SolventOdor
Not ApplicableVapor Pressure: Not ApplicableOdor threshold:
Heavier than airVapor Density Not ApplicablepH:
1.12SG Not ApplicableMelting point:
Not ApplicableFreezing point: Not ApplicableSolubility:
56°CBoiling range: -20 C, -4 FFlash point:
Slower than etherEvaporation Rate LiquidPhysical State
Not ApplicableAutoignition temperature: Not ApplicableDecomposition temperature:
Not ApplicableViscosity: 56°CBoiling Point
361 gr/ltrVOC: Regulatory 3.01 lb/glVOC: Regulatory
171 gr/ltrVOC: Actual 1.43 lb/glVOC: Actual
SECTION 10 - STABILITY AND REACTIVITY
Stability:
STABLE
Components of this mixture are incompatible with the following materials:
No data found
This mixture is likely to exhibit the following combustion products:
No data found
Hazardous polymerization will not occur.
SECTION 11- TOXICOLOGICAL INFORMATION
Mixture Toxicity 
Inhalation Toxicity LC50: 70mg/L 
Component Toxicity
98-56-6 Benzene, 1-chloro-4-(trifluoromethyl)-
Oral LD50: 13 g/kg (Rat)  Inhalation LC50: 33 mg/L (Rat)  
763-69-9 Ethyl 3-ethoxypropanoate
Oral LD50: 3,200 mg/kg (Rat)  
Toxicological Information:  No data found
ROUTES OF ENTRY:  Eye Contact, Ingestion, Inhalation, Skin Contact
Inhalation Skin Contact Eye Contact Ingestion
Exposure to this material may affect  the following organs:
Eyes Kidneys Central Nervous System Skin Respiratory System
Effects of Overexposure
Carcenogenicity:
The following chemicals comprise 0.1% or more of this mixture and are listed and / or classified as carcenogens or potentioal carcenogens by 
NTP, IARC, OSHA.
Carcinogen RatingCAS Number Description % Weight
N/ANone
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SECTION 12 - ECOLOGICAL INFORMATION




48 Hr EC50 Daphnia magna: 3.68 mg/L
Acetone 96 Hr LC50 Oncorhynchus mykiss: 4.74 - 6.33 mL/L; 96 Hr LC50 Pimephales 
promelas: 6210 - 8120 mg/L [static]; 96 Hr LC50 Lepomis macrochirus: 8300 
mg/L
48 Hr EC50 Daphnia magna: 10294 - 17704 mg/L [Static]; 48 Hr EC50 Daphnia 
magna: 12600 - 12700 mg/L
Ethyl 3-ethoxypropanoate 96 Hr LC50 Pimephales promelas: 62 mg/L [static]
48 Hr EC50 Daphnia magna: 970 mg/L
2-(1-Methoxy) Proxy Acetate 96 Hr LC50 Pimephales promelas: 161 mg/L [static]
48 Hr EC50 Daphnia magna: >500 mg/L
SECTION 13 - DISPOSAL CONSIDERATIONS
Material that cannot be saved for recovery or recycling should be managed in an appropriate and approved waste facility. State and local 
disposal regulations may differ from federal disposal definitions found in 40 CFR 261.3. Dispose of container and unsued contents in 
accordance with federal, state and local requirements.
SECTION 14 - TRANSPORT INFORMATION
This material is classified for transport as follows:
Hazard ClassPacking GroupUN NumberProper Shipping NameAgency
DOT UN1263,PAINT 1263 II 3
IATA UN1263,PAINT 1263 II 3
IMDG UN1263,PAINT 1263 II 3
SECTION 15 - REGULATORY INFORMATION
Additional regulatory listings, where applicable.
State of California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): WARNING! 
This product contains the following chemicals which are listed by the State of California as carcinogenic or a 
reproductive toxin:
- None
This product contains the following substances subject to the reporting requirements of Section 313 of Title II of 






S16: Keep away from sources of ignition - No smoking
SECTION 16 - OTHER INFORMATION
Hazardous Material Information System (HMIS) National Fire Protection Association (NFPA)
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HMIS & NFPA Hazard Rating 
Legend















The information contained on this SDS has been checked and should be accurate. However, it is the responsability of the user to comply 
with all Federal, State, and Local laws and regulations.
Reviewer Revision  
Date Prepared:  12/7/2015
SDS for:  L14783-4 Page 6 of 6
Printed:  12/7/2015 at  7:47:43AM
SAFETY DATA SHEET
SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: #14677 FLURO PART-B    Product Code: A14677
SUPPLIER:












Not recommended for: 
SECTION 2 - HAZARDS IDENTIFICATION
NEPA Ratings, risks phrases and suggested HMIS Hazards Categories:
GHS Ratings:
Flammable liquid 3 Flash point >= 23°C and <= 60°C (140°F)
Respiratory sensitizer 1 Respiratory sensitizer
Skin sensitizer 1 Skin sensitizer
GHS Hazards
H226 Flammable liquid and vapour
H317 May cause an allergic skin reaction
H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
GHS Precautions
P210 KEEP AWAY FROM HEAT/sparks/open flames/hot surfaces - No smoking.
P233 Keep container tightly closed.
P240 Ground/bond container and receiving equipment.
P241 Use explosion-proof electrical/ventilating/light/equipment.
P242 Use only non-sparking tools.
P243 Take precautionary measures against static discharge.
P261 Avoid breathing dust/fume/gas/mist/vapours/spray.
P272 Contaminated work clothing should not be allowed out of the workplace
P280 WEAR PROTECTIVE GLOVES/protective clothing/eye protection/face protection.
P285 In case of inadequate ventilation wear respiratory protection
P321 Specific treatment (see directions on this label)
P363 Wash contaminated clothing before reuse
P302+P352 IF ON SKIN: Wash with soap and water.
P303+P361+P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. 
Rinse skin with water/shower.
P304+P341 IF INHALED: If breathing is difficult, remove victim to fresh air and keep at rest in 
a position comfortable for breathing.
P333+P313 If skin irritation or a rash occurs: Get medical advice/attention.
P342+P311 Call a POISON CENTER or doctor/physician.
P370+P378 IN CASE OF FIRE: Use dry chemical (BC) or carbon dioxide (Co2) for extinction.
P403+P235 STORE IN A WELL VENTILATED PLACE. Keep cool.
P501 Dispose of contents/container in accordance with Local, State and Federal 
Regulations.
Signal Word: Danger
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SECTION 3 - COMPOSITION / INFORMATION ON INGREDIENTS
Chemical Name CAS number Weight Concentration %
Hexamethylene diisocyanate homopolymer 28182-81-2 80.00% - 90.00%
Ethyl 3-ethoxypropanoate 763-69-9 10.00% - 20.00%
SECTION 4 - FIRST AID MEASURES
INHALATION:  Remove to FRESH air. If breathing is difficult, administer oxygen.  If not breathing, give artificial respiration, preferably mouth-
to-mouth.  GET MEDICAL ATTENTION IMMEDIATELY. 
EYE CONTACT:  Immediately flush eyes with plenty of water for at least 15 minutes while holding eyelids open.  Tilt head to avoid 
contaminating unaffected eye.  Get immediate medical attention.  Remove contact lenses if possible. 
SKIN CONTACT:  Flush skin with plenty of water while removing contaminated clothing and shoes.  Do not reuse clothing or shoes until 
cleaned.  If irritation develops or persists, get medical attention.  Discard contaminated leather articles such as shoes and belt.  Do not apply 
oils or ointments unless ordered by the physician. 
INGESTION:  If fully conscious, give two glasses of water, then induce vomiting by touching back of throat with finger.  Keep head below hips 
to prevent aspiration of liquid into the lungs.  CALL A PHYSICIAN immediately.  Never induce vomiting or give anything by mouth to an 
unconscious victim. 
NOTE TO PHYSICIANS:  There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms and the 
clinical condition of the patient.  Individuals experiancing breathing difficulties after exposure to vapor generated in aerosol applications should 
be observed for at least 48 hours in case delayed respiratory complications develop. 
SECTION 5 - FIRE FIGHTING MEASURES
Flash Point:   33 C (91 F)
LEL: UEL: 
Flammable Limits: Highly flammable liquid and vapor (GHS Category 2)
Extinguishing Media:  Alcohol Foam   CO2  Dry Chemical   Foam  Water Fog
Unusual Fire and Explosion Hazards:  Keep containers tightly closed. Isolate from heat, sparks, and open flame. Closed containers may 
explode when exposed to extreme heat. Do not use when smoking or where electrical sparks or open flame is present.
Haz. Combust. Products: Burning can produce carbon-dioxide and/or carbon monoxide.
Fire Fighting:  Water may be used to cool closed containers to prevent pressure build-up and possible autoignition or explosion when exposed 
to extreme heat.
Fire Equipment: As in a fire, always wear self-contained breathing apparatus in pressure-demand (MSA/NIOSH approved or equivalent), and 
full protective gear. 
SECTION 6 - ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK PROCEDURES:
Spill supervisor: Ensure cleanup personnel wear all appropriate Personal Protective Equipment (PPE), including respiratory protection. 
Remove all ignition sources. Keep nonesential personnel away from the contaminated area.
Small Spills: Absorb spilled liquid with sorbent pads, socks, or other inert material sus as vermiculite, sand, or earth. 
Large Spills: Avoid run-off into storm sewers and ditches that lead to waterways.  Use only non-sparking tools and equipment. A vapor 
suppressing foam may be used.  Approach the spill from upwind and pick up absorbent material and place it in a suitable container. Disposal 
should be in accordance with Local, State, and Federal Regulations.
SECTION 7 - HANDLING AND STORAGE
HANDLING PRECAUTIONS:
Wear all appropriate Personal Protective Equipment (PPE). Wear respiratory protection or ensure adequate ventilation at all times as vapors 
can accumulate in confined or poorly ventilated areas. Use the product in a manner which minimizes splashes and/or the creation of dust. Keep 
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containers closed when not in use. Do not handle or store material near heat, sparks, open flames, or other sources of ignition. Store at room 
temperatures.i.e, 40 to 95 F (4 to 35 C).
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:  GROUNDING:  when transferring, fill stem and container must be grounded 
and bonded.  Store in a cool dry area with ventilation suitable for storing materials shown in section II. Keep away from heat, sparks and open 
flame.  Do not cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks or other sources of ignition; they may 
explode and cause injury or death. 
      
SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION




Not EstablishedNot Established Not Established
Ethyl 3-ethoxypropanoate
763-69-9
Not EstablishedNot Established Not Established
ENGINEERING: Ensure processing (curing) ovens are properly vented to prevent the introduction of processing fumes into the work place. Use 
explosion proof equipment and good manufacturing practice.
Sufficient ventilation, in volume and pattern, should be provided to keep air contamination below current applicable OSHA permissible exposure 
limit or ACGHI'S TLV limit.
OTHER PRECAUTIONS:  Provide respiratory protection against fumes generated during burning.  Avoid prolonged contact with skin and 
breathing of vapors. 
PROTECTIVE GEAR:Niosh/Osha approved respirator types suitable for materials in section II recommended. Approved airline type respirators 
or hoods recommended in confined areas. Wear protective gloves/clothing/eye/face as required.
CONTAMINATED GEAR:Take off immediately any contaminated clothing and wash it before reuse. 
SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 
This mixture typically exhibits the following properties under normal circumstances:
Liquid dispersionAppearance SolventOdor
0.22 mmHgVapor Pressure: Not ApplicableOdor threshold:
Heavier than airVapor Density Not ApplicablepH:
1.11SG Not ApplicableMelting point:
Not ApplicableFreezing point: Not ApplicableSolubility:
N/ABoiling range: 33 C, 91 FFlash point:
Slower than etherEvaporation Rate LiquidPhysical State
Not ApplicableAutoignition temperature: Not ApplicableDecomposition temperature:
Not ApplicableViscosity: N/ABoiling Point
159 gr/ltrVOC: Actual 1.33 lb/glVOC: Actual
SECTION 10 - STABILITY AND REACTIVITY
Stability:
STABLE
Components of this mixture are incompatible with the following materials:
No data found
This mixture is likely to exhibit the following combustion products:
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No data found
Hazardous polymerization will not occur.
SECTION 11- TOXICOLOGICAL INFORMATION
Mixture Toxicity 
Inhalation Toxicity LC50: 22mg/L 
Component Toxicity
Toxicological Information:  No data found
ROUTES OF ENTRY:  Eye Contact, Ingestion, Inhalation, Skin Contact
Ingestion
Exposure to this material may affect  the following organs:
Effects of Overexposure
Carcenogenicity:
The following chemicals comprise 0.1% or more of this mixture and are listed and / or classified as carcenogens or potentioal carcenogens by 
NTP, IARC, OSHA.
Carcinogen RatingCAS Number Description % Weight
N/ANone
SECTION 12 - ECOLOGICAL INFORMATION
Ecological information: No data found.
Component Ecotoxicity
Ethyl 3-ethoxypropanoate 96 Hr LC50 Pimephales promelas: 62 mg/L [static]
48 Hr EC50 Daphnia magna: 970 mg/L
SECTION 13 - DISPOSAL CONSIDERATIONS
Material that cannot be saved for recovery or recycling should be managed in an appropriate and approved waste facility. State and local 
disposal regulations may differ from federal disposal definitions found in 40 CFR 261.3. Dispose of container and unsued contents in 
accordance with federal, state and local requirements.
SECTION 14 - TRANSPORT INFORMATION
This material is classified for transport as follows:
Hazard ClassPacking GroupUN NumberProper Shipping NameAgency
DOT UN1263,PAINT 1263 III 3
IATA UN1263,PAINT 1263 III 3
IMDG UN1263,PAINT 1263 III 3
SECTION 15 - REGULATORY INFORMATION
Additional regulatory listings, where applicable.
State of California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): WARNING! 
This product contains the following chemicals which are listed by the State of California as carcinogenic or a 
reproductive toxin:
- None
This product contains the following substances subject to the reporting requirements of Section 313 of Title II of 
the Superfund Amendments and Reauthorization Act of 1986 and CFR Partr 40
- None
All Components ListedRegulationCountry
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S16: Keep away from sources of ignition - No smoking
SECTION 16 - OTHER INFORMATION
Hazardous Material Information System (HMIS) National Fire Protection Association (NFPA)
HMIS & NFPA Hazard Rating 
Legend















The information contained on this SDS has been checked and should be accurate. However, it is the responsability of the user to comply 
with all Federal, State, and Local laws and regulations.
Reviewer Revision 
Date Prepared:  8/28/2015
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SAFETY DATA SHEET
SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: #12667-4 SG ECOTHANE PT A    Product Code: L12667-4
SUPPLIER:












Not recommended for: 
SECTION 2 - HAZARDS IDENTIFICATION
NEPA Ratings, risks phrases and suggested HMIS Hazards Categories:
GHS Ratings:
Flammable liquid 2 Flash point < 23°C and initial boiling point > 35°C (95°F)
Eye corrosive 2A Eye irritant: Subcategory 2A, Reversible in 21 days
Reproductive toxin 2 Human or animal evidence possibly with other information
GHS Hazards
H225 Flammable liquid and vapour
H319 Causes serious eye irritation.
H361 Suspected of damaging fertility or the unborn child.
GHS Precautions
P201 Obtain special instructions before use.
P202 Do not handle until all safety precautions have been read and understood.
P210 KEEP AWAY FROM HEAT/sparks/open flames/hot surfaces - No smoking.
P233 Keep container tightly closed.
P240 Ground/bond container and receiving equipment.
P241 Use explosion-proof electrical/ventilating/light/equipment.
P242 Use only non-sparking tools.
P243 Take precautionary measures against static discharge.
P264 WASH HANDS THOROUGHLY after handling.
P280 WEAR PROTECTIVE GLOVES/protective clothing/eye protection/face protection.
P281 USE PERSONAL PROTECTIVE EQUIPMENT as required.
P303+P361+P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. 
Rinse skin with water/shower.
P305+P351+P338 IF IN EYES: Rinse continuously with water for several minutes. Remove contact 
lenses if present and easy to do - continue rinsing.
P308+P313 IF exposed or concerned: Get medical advice/attention.
P337+P313 If eye irritation persists: Get medical advice/attention.
P370+P378 IN CASE OF FIRE: Use dry chemical (BC) or carbon dioxide (Co2) for extinction.
P405 Store locked up.
P403+P235 STORE IN A WELL VENTILATED PLACE. Keep cool.
P501 Dispose of contents/container in accordance with Local, State and Federal 
Regulations.
Signal Word: Danger
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SECTION 3 - COMPOSITION / INFORMATION ON INGREDIENTS
Chemical Name CAS number Weight Concentration %
Benzene, 1-chloro-4-(trifluoromethyl)- 98-56-6 40.00% - 50.00%
Acetone 67-64-1 30.00% - 40.00%
2-(1-Methoxy) Proxy Acetate 108-65-6 1.00% - 5.00%
Silicon dioxide, chemically prepared 112926-00-8 1.00% - 5.00%
Ethene,homopolymer 9002-88-4 1.00% - 5.00%
SECTION 4 - FIRST AID MEASURES
INHALATION:  Remove to FRESH air. If breathing is difficult, administer oxygen.  If not breathing, give artificial respiration, preferably mouth-
to-mouth.  GET MEDICAL ATTENTION IMMEDIATELY. 
EYE CONTACT:  Immediately flush eyes with plenty of water for at least 15 minutes while holding eyelids open.  Tilt head to avoid 
contaminating unaffected eye.  Get immediate medical attention.  Remove contact lenses if possible. 
SKIN CONTACT:  Flush skin with plenty of water while removing contaminated clothing and shoes.  Do not reuse clothing or shoes until 
cleaned.  If irritation develops or persists, get medical attention.  Discard contaminated leather articles such as shoes and belt.  Do not apply 
oils or ointments unless ordered by the physician. 
INGESTION:  If fully conscious, give two glasses of water, then induce vomiting by touching back of throat with finger.  Keep head below hips 
to prevent aspiration of liquid into the lungs.  CALL A PHYSICIAN immediately.  Never induce vomiting or give anything by mouth to an 
unconscious victim. 
NOTE TO PHYSICIANS:  There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms and the 
clinical condition of the patient.  Individuals experiancing breathing difficulties after exposure to vapor generated in aerosol applications should 
be observed for at least 48 hours in case delayed respiratory complications develop. 
SECTION 5 - FIRE FIGHTING MEASURES
Flash Point:   -20 C (-4 F)
LEL: 1.00 UEL: 
Flammable Limits: Highly flammable liquid and vapor (GHS Category 2)
Extinguishing Media:  Alcohol Foam   CO2  Dry Chemical   Foam  Water Fog
Unusual Fire and Explosion Hazards:  Keep containers tightly closed. Isolate from heat, sparks, and open flame. Closed containers may 
explode when exposed to extreme heat. Do not use when smoking or where electrical sparks or open flame is present.
Haz. Combust. Products: Burning can produce carbon-dioxide and/or carbon monoxide.
Fire Fighting:  Water may be used to cool closed containers to prevent pressure build-up and possible autoignition or explosion when exposed 
to extreme heat.
Fire Equipment: As in a fire, always wear self-contained breathing apparatus in pressure-demand (MSA/NIOSH approved or equivalent), and 
full protective gear. 
SECTION 6 - ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK PROCEDURES:
Spill supervisor: Ensure cleanup personnel wear all appropriate Personal Protective Equipment (PPE), including respiratory protection. 
Remove all ignition sources. Keep nonesential personnel away from the contaminated area.
Small Spills: Absorb spilled liquid with sorbent pads, socks, or other inert material sus as vermiculite, sand, or earth. 
Large Spills: Avoid run-off into storm sewers and ditches that lead to waterways.  Use only non-sparking tools and equipment. A vapor 
suppressing foam may be used.  Approach the spill from upwind and pick up absorbent material and place it in a suitable container. Disposal 
should be in accordance with Local, State, and Federal Regulations.
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SECTION 7 - HANDLING AND STORAGE
HANDLING PRECAUTIONS:
Wear all appropriate Personal Protective Equipment (PPE). Wear respiratory protection or ensure adequate ventilation at all times as vapors 
can accumulate in confined or poorly ventilated areas. Use the product in a manner which minimizes splashes and/or the creation of dust. Keep 
containers closed when not in use. Do not handle or store material near heat, sparks, open flames, or other sources of ignition. Store at room 
temperatures.i.e, 40 to 95 F (4 to 35 C).
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:  GROUNDING:  when transferring, fill stem and container must be grounded 
and bonded.  Store in a cool dry area with ventilation suitable for storing materials shown in section II. Keep away from heat, sparks and open 
flame.  Do not cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks or other sources of ignition; they may 
explode and cause injury or death. 
      
SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION









1000 ppm TWA; 2400 
mg/m3 TWA





Not EstablishedNot Established Not Established
Silicon dioxide, chemically 
prepared
112926-00-8
Not EstablishedNot Established Not Established
Ethene,homopolymer
9002-88-4
Not EstablishedNot Established Not Established
ENGINEERING: Ensure processing (curing) ovens are properly vented to prevent the introduction of processing fumes into the work place. Use 
explosion proof equipment and good manufacturing practice.
Sufficient ventilation, in volume and pattern, should be provided to keep air contamination below current applicable OSHA permissible exposure 
limit or ACGHI'S TLV limit.
OTHER PRECAUTIONS:  Provide respiratory protection against fumes generated during burning.  Avoid prolonged contact with skin and 
breathing of vapors. 
PROTECTIVE GEAR:Niosh/Osha approved respirator types suitable for materials in section II recommended. Approved airline type respirators 
or hoods recommended in confined areas. Wear protective gloves/clothing/eye/face as required.
CONTAMINATED GEAR:Take off immediately any contaminated clothing and wash it before reuse. 
SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 
This mixture typically exhibits the following properties under normal circumstances:
Liquid dispersionAppearance SolventOdor
Not ApplicableVapor Pressure: Not ApplicableOdor threshold:
Heavier than airVapor Density Not ApplicablepH:
1.05SG Not ApplicableMelting point:
Not ApplicableFreezing point: Not ApplicableSolubility:
56°CBoiling range: -20 C, -4 FFlash point:
Slower than etherEvaporation Rate LiquidPhysical State
Not ApplicableAutoignition temperature: Not ApplicableDecomposition temperature:
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Not ApplicableViscosity: 56°CBoiling Point
345 gr/ltrVOC: Regulatory 2.88 lb/glVOC: Regulatory
108 gr/ltrVOC: Actual 0.90 lb/glVOC: Actual
SECTION 10 - STABILITY AND REACTIVITY
Stability:
STABLE
Components of this mixture are incompatible with the following materials:
No data found
This mixture is likely to exhibit the following combustion products:
No data found
Hazardous polymerization will not occur.
SECTION 11- TOXICOLOGICAL INFORMATION
Mixture Toxicity 
Inhalation Toxicity LC50: 56mg/L 
Component Toxicity
Toxicological Information:  No data found
ROUTES OF ENTRY:  Eye Contact, Ingestion, Inhalation, Skin Contact
Inhalation Skin Contact Eye Contact Ingestion
Exposure to this material may affect  the following organs:
Eyes Kidneys Central Nervous System Skin Respiratory System
Effects of Overexposure
Carcenogenicity:
The following chemicals comprise 0.1% or more of this mixture and are listed and / or classified as carcenogens or potentioal carcenogens by 
NTP, IARC, OSHA.
Carcinogen RatingCAS Number Description % Weight
N/ANone
SECTION 12 - ECOLOGICAL INFORMATION




48 Hr EC50 Daphnia magna: 3.68 mg/L
Acetone 96 Hr LC50 Oncorhynchus mykiss: 4.74 - 6.33 mL/L; 96 Hr LC50 Pimephales 
promelas: 6210 - 8120 mg/L [static]; 96 Hr LC50 Lepomis macrochirus: 8300 
mg/L
48 Hr EC50 Daphnia magna: 10294 - 17704 mg/L [Static]; 48 Hr EC50 Daphnia 
magna: 12600 - 12700 mg/L
2-(1-Methoxy) Proxy Acetate 96 Hr LC50 Pimephales promelas: 161 mg/L [static]
48 Hr EC50 Daphnia magna: >500 mg/L
SECTION 13 - DISPOSAL CONSIDERATIONS
Material that cannot be saved for recovery or recycling should be managed in an appropriate and approved waste facility. State and local 
disposal regulations may differ from federal disposal definitions found in 40 CFR 261.3. Dispose of container and unsued contents in 
accordance with federal, state and local requirements.
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SECTION 14 - TRANSPORT INFORMATION
This material is classified for transport as follows:
Hazard ClassPacking GroupUN NumberProper Shipping NameAgency
DOT UN1263,PAINT 1263 II 3
IATA UN1263,PAINT 1263 II 3
IMDG UN1263,PAINT 1263 II 3
SECTION 15 - REGULATORY INFORMATION
Additional regulatory listings, where applicable.
State of California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): WARNING! 
This product contains the following chemicals which are listed by the State of California as carcinogenic or a 
reproductive toxin:
- None
This product contains the following substances subject to the reporting requirements of Section 313 of Title II of 






S16: Keep away from sources of ignition - No smoking
SECTION 16 - OTHER INFORMATION
Hazardous Material Information System (HMIS) National Fire Protection Association (NFPA)
HMIS & NFPA Hazard Rating 
Legend















The information contained on this SDS has been checked and should be accurate. However, it is the responsability of the user to comply 
with all Federal, State, and Local laws and regulations.
Reviewer Revision  
Date Prepared:  8/19/2015
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SAFETY DATA SHEET
SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: URETHANE PART B  .    Product Code: LPARTB
SUPPLIER:











SECTION 2 - HAZARDS IDENTIFICATION
NEPA Ratings, risks phrases and suggested HMIS Hazards Categories:
GHS Ratings:
Flammable liquid 3 Flash point >= 23°C and <= 60°C (140°F)
Skin corrosive 3 Reversible adverse effects in dermal tissue, Draize score: >= 
1.5 < 2.3
Eye corrosive 2B Mild eye irritant: Subcategory 2B, Reversible in 7 days
Carcinogen 2 Limited evidence of human or animal carcinogenicity
Reproductive toxin 1B Presumed, Based on experimental animals
GHS Hazards
H226 Flammable liquid and vapour
H316 Causes mild skin irritation
H351 Suspected of causing cancer
H360 May damage fertility or the unborn child
GHS Precautions
P201 Obtain special instructions before use
P202 Do not handle until all safety precautions have been read and understood
P210 Keep away from heat/sparks/open flames/hot surfaces – No smoking
P233 Keep container tightly closed
P240 Ground/bond container and receiving equipment
P241 Use explosion-proof electrical/ventilating/light/equipment.
P242 Use only non-sparking tools
P243 Take precautionary measures against static discharge
P280 Wear protective gloves/protective clothing/eye protection/face protection
P281 Use personal protective equipment as required
P303+P361+P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse 
skin with water/shower
P308+P313 IF exposed or concerned: Get medical advice/attention
P332+P313 If skin irritation occurs: Get medical advice/attention
P370+P378 IN CASE OF FIRE: Use dry chemical (BC) or carbon dioxide (Co2) for extinction.
P405 Store locked up
P403+P235 Store in a well ventilated place. Keep cool
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P501 Dispose of contents/container in accordance with Local, State and Federal 
Regulations.
Signal Word: Danger
SECTION 3 - COMPOSITION / INFORMATION ON INGREDIENTS
Chemical Name CAS number Weight Concentration %
n-Butyl acetate 123-86-4 10.00% - 20.00%
Xylenes (o-, m-, p- isomers) 1330-20-7 5.00% - 10.00%
Ethylbenzene 100-41-4 1.00% - 5.00%
SECTION 4 - FIRST AID MEASURES
INHALATION:  Remove to FRESH air. If breathing is difficult, administer oxygen.  If not breathing, give artificial respiration, preferably mouth-
to-mouth.  GET MEDICAL ATTENTION IMMEDIATELY. 
EYE CONTACT:  Immediately flush eyes with plenty of water for at least 15 minutes while holding eyelids open.  Tilt head to avoid 
contaminating unaffected eye.  Get immediate medical attention.  Remove contact lenses if possible. 
SKIN CONTACT:  Flush skin with plenty of water while removing contaminated clothing and shoes.  Do not reuse clothing or shoes until 
cleaned.  If irritation develops or persists, get medical attention.  Discard contaminated leather articles such as shoes and belt.  Do not apply 
oils or ointments unless ordered by the physician. 
INGESTION:  If fully conscious, give two glasses of water, then induce vomiting by touching back of throat with finger.  Keep head below hips 
to prevent aspiration of liquid into the lungs.  CALL A PHYSICIAN immediately.  Never induce vomiting or give anything by mouth to an 
unconscious victim. 
NOTE TO PHYSICIANS:  There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms and the 
clinical condition of the patient.  Individuals experiancing breathing difficulties after exposure to vapor generated in aerosol applications should 
be observed for at least 48 hours in case delayed respiratory complications develop. 
SECTION 5 - FIRE FIGHTING MEASURES
Flash Point:   32 C (90 F)
LEL: 1.00 UEL: 
Flammable Limits: Flammable liquid  (GHS Category 3)
Extinguishing Media:  Alcohol Foam   CO2  Dry Chemical   Foam  Water Fog
Unusual Fire and Explosion Hazards:  Keep containers tightly closed. Isolate from heat, sparks, and open flame. Closed containers may 
explode when exposed to extreme heat. Do not use when smoking or where electrical sparks or open flame is present.
Haz. Combust. Products: Burning can produce carbon-dioxide and/or carbon monoxide.
Fire Fighting:  Water may be used to cool closed containers to prevent pressure build-up and possible autoignition or explosion when exposed 
to extreme heat.
Fire Equipment: As in a fire, always wear self-contained breathing apparatus in pressure-demand (MSA/NIOSH approved or equivalent), and 
full protective gear. 
SECTION 6 - ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK PROCEDURES:
Spill supervisor: Ensure cleanup personnel wear all appropriate Personal Protective Equipment (PPE), including respiratory protection. 
Remove all ignition sources. Keep nonesential personnel away from the contaminated area.
Small Spills: Absorb spilled liquid with sorbent pads, socks, or other inert material sus as vermiculite, sand, or earth. 
Large Spills: Avoid run-off into storm sewers and ditches that lead to waterways.  Use only non-sparking tools and equipment. A vapor 
suppressing foam may be used.  Approach the spill from upwind and pick up absorbent material and place it in a suitable container. Disposal 
should be in accordance with Local, State, and Federal Regulations.
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SECTION 7 - HANDLING AND STORAGE
HANDLING PRECAUTIONS:
Wear all appropriate Personal Protective Equipment (PPE). Wear respiratory protection or ensure adequate ventilation at all times as vapors 
can accumulate in confined or poorly ventilated areas. Use the product in a manner which minimizes splashes and/or the creation of dust. Keep 
containers closed when not in use. Do not handle or store material near heat, sparks, open flames, or other sources of ignition. Store at room 
temperatures.i.e, 40 to 95 F (4 to 35 C).
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:  GROUNDING:  when transferring, fill stem and container must be grounded 
and bonded.  Store in a cool dry area with ventilation suitable for storing materials shown in section II. Keep away from heat, sparks and open 
flame.  Do not cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks or other sources of ignition; they may 
explode and cause injury or death. 
      
SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION





150 ppm TWA; 710 mg/m3 
TWA
NIOSH: 150 ppm TWA; 
710 mg/m3 TWA
200 ppm STEL; 950 
mg/m3 STEL









20 ppm TWA100 ppm TWA; 435 mg/m3 
TWA
NIOSH: 100 ppm TWA; 
435 mg/m3 TWA
125 ppm STEL; 545 
mg/m3 STEL
ENGINEERING: Ensure processing (curing) ovens are properly vented to prevent the introduction of processing fumes into the work place. Use 
explosion proof equipment and good manufacturing practice.
Sufficient ventilation, in volume and pattern, should be provided to keep air contamination below current applicable OSHA permissible exposure 
limit or ACGHI'S TLV limit.
OTHER PRECAUTIONS:  Provide respiratory protection against fumes generated during burning.  Avoid prolonged contact with skin and 
breathing of vapors. 
PROTECTIVE GEAR:Niosh/Osha approved respirator types suitable for materials in section II recommended. Approved airline type respirators 
or hoods recommended in confined areas. Wear protective gloves/clothing/eye/face as required.
CONTAMINATED GEAR:Take off immediately any contaminated clothing and wash it before reuse. 
SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 
This mixture typically exhibits the following properties under normal circumstances:
138 - 141°CBoiling range: 32°C, 90°FFlash point:
Slower than etherEvaporation Rate LiquidPhysical State
Not ApplicableAutoignition temperature: Not ApplicableDecomposition temperature:
Not ApplicableViscosity: 138°CBoiling Point
267 gr/ltrVOC: Actual 2.23 lb/glVOC: Actual
Liquid dispersionAppearance SolventOdor
Not ApplicableVapor Pressure: Not ApplicableOdor threshold:
Heavier than airVapor Density Not ApplicablepH:
1.07SG Not ApplicableMelting point:
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Not ApplicableFreezing point: Not ApplicableSolubility:
SECTION 10 - STABILITY AND REACTIVITY
Stability:
STABLE
Components of this mixture are incompatible with the following materials:
No data found
This mixture is likely to exhibit the following combustion products:
No data found
Hazardous polymerization will not occur.
SECTION 11- TOXICOLOGICAL INFORMATION
Mixture Toxicity 
Inhalation Toxicity LC50: 544mg/L 
Component Toxicity
123-86-4 n-Butyl acetate
Inhalation LC50: 390 ppm (Rat)
1330-20-7 Xylenes (o-, m-, p- isomers)
Oral LD50: 4,300 mg/kg (Rat) 
100-41-4 Ethylbenzene
Oral LD50: 3,500 mg/kg (Rat)  Inhalation LC50: 17 mg/L (Rat) 
Toxicological Information:  No data found.
ROUTES OF ENTRY:  Eye Contact, Ingestion, Inhalation, Skin Contact
Exposure to this material may affect  the following organs:
Eyes Central Nervous System Skin Respiratory System
Effects of Overexposure
Carcenogenicity:
The following chemicals comprise 0.1% or more of this mixture and are listed and / or classified as carcenogens or potentioal carcenogens by 
NTP, IARC, OSHA.
Carcinogen RatingCAS Number Description % Weight
N/ANone
SECTION 12 - ECOLOGICAL INFORMATION
Ecological information: No data found.
Component Ecotoxicity
n-Butyl acetate 96 Hr LC50 Lepomis macrochirus: 100 mg/L [static]; 96 Hr LC50 Pimephales 
promelas: 17 - 19 mg/L [flow-through]
72 Hr EC50 Desmodesmus subspicatus: 674.7 mg/L
SDS for:  LPARTB Page 4 of 6
Printed:  10/19/2017 at  7:31:12AM
Xylenes (o-, m-, p- isomers) 96 Hr LC50 Pimephales promelas: 13.4 mg/L [flow-through]; 96 Hr LC50 
Oncorhynchus mykiss: 2.661 - 4.093 mg/L [static]; 96 Hr LC50 Oncorhynchus 
mykiss: 13.5 - 17.3 mg/L; 96 Hr LC50 Lepomis macrochirus: 13.1 - 16.5 mg/L 
[flow-through]; 96 Hr LC50 Lepomis macrochirus: 19 mg/L; 96 Hr LC50 
Lepomis macrochirus: 7.711 - 9.591 mg/L [static]; 96 Hr LC50 Pimephales 
promelas: 23.53 - 29.97 mg/L [static]; 96 Hr LC50 Cyprinus carpio: 780 mg/L 
[semi-static]; 96 Hr LC50 Cyprinus carpio: >780 mg/L; 96 Hr LC50 Poecilia 
reticulata: 30.26 - 40.75 mg/L [static]
48 Hr EC50 water flea: 3.82 mg/L; 48 Hr LC50 Gammarus lacustris: 0.6 mg/L
Ethylbenzene 96 Hr LC50 Oncorhynchus mykiss: 11.0 - 18.0 mg/L [static]; 96 Hr LC50 
Oncorhynchus mykiss: 4.2 mg/L [semi-static]; 96 Hr LC50 Pimephales 
promelas: 7.55 - 11 mg/L [flow-through]; 96 Hr LC50 Lepomis macrochirus: 32 
mg/L [static]; 96 Hr LC50 Pimephales promelas: 9.1 - 15.6 mg/L [static]; 96 Hr 
LC50 Poecilia reticulata: 9.6 mg/L [static]
48 Hr EC50 Daphnia magna: 1.8 - 2.4 mg/L
72 Hr EC50 Pseudokirchneriella subcapitata: 4.6 mg/L; 96 Hr EC50 
Pseudokirchneriella subcapitata: >438 mg/L; 72 Hr EC50 Pseudokirchneriella 
subcapitata: 2.6 - 11.3 mg/L [static]; 96 Hr EC50 Pseudokirchneriella 
subcapitata: 1.7 - 7.6 mg/L [static]
SECTION 13 - DISPOSAL CONSIDERATIONS
Material that cannot be saved for recovery or recycling should be managed in an appropriate and approved waste facility. State and local 
disposal regulations may differ from federal disposal definitions found in 40 CFR 261.3. Dispose of container and unsued contents in 
accordance with federal, state and local requirements.
SECTION 14 - TRANSPORT INFORMATION
This material is classified for transport as follows:
Hazard ClassPacking GroupUN NumberProper Shipping NameAgency
DOT UN1866,RESIN SOLUTION 1866 III 3
IATA UN1866,RESIN SOLUTION 1866 III 3
IMDG UN1866,RESIN SOLUTION 1866 III 3
SECTION 15 - REGULATORY INFORMATION
Additional regulatory listings, where applicable.
State of California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): WARNING! 
This product contains the following chemicals which are listed by the State of California as carcinogenic or a 
reproductive toxin:
100-41-4  Ethylbenzene  Carcinogen
This product contains the following substances subject to the reporting requirements of Section 313 of Title II of 
the Superfund Amendments and Reauthorization Act of 1986 and CFR Partr 40






S16: Keep away from sources of ignition - No smoking
SECTION 16 - OTHER INFORMATION
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Hazardous Material Information System (HMIS) National Fire Protection Association (NFPA)
HMIS & NFPA Hazard Rating 
Legend















The information contained on this SDS has been checked and should be accurate. However, it is the responsability of the user to comply 
with all Federal, State, and Local laws and regulations.
Reviewer Revision  
Date Prepared:  10/19/2017
SDS for:  LPARTB Page 6 of 6
Printed:  10/19/2017 at  7:31:12AM
SAFETY DATA SHEET
SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: #12164 FAST OD BRASS-COAT RFU.    Product Code: L12164
SUPPLIER:












Not recommended for: 
SECTION 2 - HAZARDS IDENTIFICATION
NEPA Ratings, risks phrases and suggested HMIS Hazards Categories:
GHS Ratings:
Flammable liquid 2 Flash point < 23°C and initial boiling point > 35°C (95°F)
Skin corrosive 2 Reversible adverse effects in dermal tissue, Draize score: 
>= 2.3 < 4.0 or persistent inflammation
Eye corrosive 1 Serious eye damage: Irreversible damage 21 days after 
exposure,  Draize score: Corneal opacity >= 3, Iritis > 1.5
Mutagen 1B Known to produce heritable mutations in human germ 
cellsSubcategory 1B, Positive results: In vivo heritable germ 
cell tests in mammals, Human germ cell tests, In vivo 
somatic mutagenicity tests, combined with some evidence 
of germ cell mutagenicity
Carcinogen 2 Limited evidence of human or animal carcinogenicity
Reproductive toxin 1A Based on human evidence
GHS Hazards
H225 Flammable liquid and vapour
H315 Causes skin irritation
H318 Causes serious eye damage
H340 May cause genetic defects.
H351 Suspected of causing cancer.
H360 May damage fertility or the unborn child.
GHS Precautions
P201 Obtain special instructions before use.
P202 Do not handle until all safety precautions have been read and understood.
P210 KEEP AWAY FROM HEAT/sparks/open flames/hot surfaces - No smoking.
P233 Keep container tightly closed.
P240 Ground/bond container and receiving equipment.
P241 Use explosion-proof electrical/ventilating/light/equipment.
P242 Use only non-sparking tools.
P243 Take precautionary measures against static discharge.
P264 WASH HANDS THOROUGHLY after handling.
P280 WEAR PROTECTIVE GLOVES/protective clothing/eye protection/face protection.
P281 USE PERSONAL PROTECTIVE EQUIPMENT as required.
P310 Immediately call a POISON CENTER or doctor/physician.
P321 Specific treatment (see directions on this label)
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P362 Take off contaminated clothing and wash before reuse
P302+P352 IF ON SKIN: Wash with soap and water.
P303+P361+P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. 
Rinse skin with water/shower.
P305+P351+P338 IF IN EYES: Rinse continuously with water for several minutes. Remove contact 
lenses if present and easy to do - continue rinsing.
P308+P313 IF exposed or concerned: Get medical advice/attention.
P332+P313 If skin irritation occurs: Get medical advice/attention.
P370+P378 IN CASE OF FIRE: Use dry chemical (BC) or carbon dioxide (Co2) for extinction.
P405 Store locked up.
P403+P235 STORE IN A WELL VENTILATED PLACE. Keep cool.
P501 Dispose of contents/container in accordance with Local, State and Federal 
Regulations.
Signal Word: Danger
SECTION 3 - COMPOSITION / INFORMATION ON INGREDIENTS
Chemical Name CAS number Weight Concentration %
Ethyl acetate 141-78-6 40.00% - 50.00%
Ethyl 3-ethoxypropanoate 763-69-9 10.00% - 20.00%
Xylenes (o-, m-, p- isomers) 1330-20-7 5.00% - 10.00%
Toluene 108-88-3 5.00% - 10.00%
1-Butanol 71-36-3 5.00% - 10.00%
Acetone 67-64-1 1.00% - 5.00%
Diacetone alcohol 123-42-2 1.00% - 5.00%
Ethyl alcohol 64-17-5 0.10% - 1.00%
Cyclohexanone 108-94-1 0.10% - 1.00%
SECTION 4 - FIRST AID MEASURES
INHALATION:  Remove to FRESH air. If breathing is difficult, administer oxygen.  If not breathing, give artificial respiration, preferably mouth-
to-mouth.  GET MEDICAL ATTENTION IMMEDIATELY. 
EYE CONTACT:  Immediately flush eyes with plenty of water for at least 15 minutes while holding eyelids open.  Tilt head to avoid 
contaminating unaffected eye.  Get immediate medical attention.  Remove contact lenses if possible. 
SKIN CONTACT:  Flush skin with plenty of water while removing contaminated clothing and shoes.  Do not reuse clothing or shoes until 
cleaned.  If irritation develops or persists, get medical attention.  Discard contaminated leather articles such as shoes and belt.  Do not apply 
oils or ointments unless ordered by the physician. 
INGESTION:  If fully conscious, give two glasses of water, then induce vomiting by touching back of throat with finger.  Keep head below hips 
to prevent aspiration of liquid into the lungs.  CALL A PHYSICIAN immediately.  Never induce vomiting or give anything by mouth to an 
unconscious victim. 
NOTE TO PHYSICIANS:  There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms and the 
clinical condition of the patient.  Individuals experiancing breathing difficulties after exposure to vapor generated in aerosol applications should 
be observed for at least 48 hours in case delayed respiratory complications develop. 
SECTION 5 - FIRE FIGHTING MEASURES
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Flash Point:   -20 C (-4 F)
LEL: 1.00 UEL: 
Flammable Limits: Highly flammable liquid and vapor (GHS Category 2)
Extinguishing Media:  Alcohol Foam   CO2  Dry Chemical   Foam  Water Fog
Unusual Fire and Explosion Hazards:  Keep containers tightly closed. Isolate from heat, sparks, and open flame. Closed containers may 
explode when exposed to extreme heat. Do not use when smoking or where electrical sparks or open flame is present.
Haz. Combust. Products: Burning can produce carbon-dioxide and/or carbon monoxide.
Fire Fighting:  Water may be used to cool closed containers to prevent pressure build-up and possible autoignition or explosion when exposed 
to extreme heat.
Fire Equipment: As in a fire, always wear self-contained breathing apparatus in pressure-demand (MSA/NIOSH approved or equivalent), and 
full protective gear. 
SECTION 6 - ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK PROCEDURES:
Spill supervisor: Ensure cleanup personnel wear all appropriate Personal Protective Equipment (PPE), including respiratory protection. 
Remove all ignition sources. Keep nonesential personnel away from the contaminated area.
Small Spills: Absorb spilled liquid with sorbent pads, socks, or other inert material sus as vermiculite, sand, or earth. 
Large Spills: Avoid run-off into storm sewers and ditches that lead to waterways.  Use only non-sparking tools and equipment. A vapor 
suppressing foam may be used.  Approach the spill from upwind and pick up absorbent material and place it in a suitable container. Disposal 
should be in accordance with Local, State, and Federal Regulations.
SECTION 7 - HANDLING AND STORAGE
HANDLING PRECAUTIONS:
Wear all appropriate Personal Protective Equipment (PPE). Wear respiratory protection or ensure adequate ventilation at all times as vapors 
can accumulate in confined or poorly ventilated areas. Use the product in a manner which minimizes splashes and/or the creation of dust. Keep 
containers closed when not in use. Do not handle or store material near heat, sparks, open flames, or other sources of ignition. Store at room 
temperatures.i.e, 40 to 95 F (4 to 35 C).
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:  GROUNDING:  when transferring, fill stem and container must be grounded 
and bonded.  Store in a cool dry area with ventilation suitable for storing materials shown in section II. Keep away from heat, sparks and open 
flame.  Do not cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks or other sources of ignition; they may 
explode and cause injury or death. 
      
SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION
Other Exposure LimitsACGIH Exposure LimitsOSHA Exposure LimitsChemical Name / CAS No.
Ethyl acetate
141-78-6
400 ppm TWA400 ppm TWA; 1400 mg/m3 
TWA




Not EstablishedNot Established Not Established









20 ppm TWA200 ppm TWA NIOSH: 100 ppm TWA; 
375 mg/m3 TWA




20 ppm TWA100 ppm TWA; 300 mg/m3 
TWA






1000 ppm TWA; 2400 
mg/m3 TWA




50 ppm TWA50 ppm TWA; 240 mg/m3 
TWA




1000 ppm STEL1000 ppm TWA; 1900 
mg/m3 TWA
NIOSH: 1000 ppm 
TWA; 1900 mg/m3 TWA
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50 ppm TWA; 200 mg/m3 
TWA
NIOSH: 25 ppm TWA; 
100 mg/m3 TWA
ENGINEERING: Ensure processing (curing) ovens are properly vented to prevent the introduction of processing fumes into the work place. Use 
explosion proof equipment and good manufacturing practice.
Sufficient ventilation, in volume and pattern, should be provided to keep air contamination below current applicable OSHA permissible exposure 
limit or ACGHI'S TLV limit.
OTHER PRECAUTIONS:  Provide respiratory protection against fumes generated during burning.  Avoid prolonged contact with skin and 
breathing of vapors. 
PROTECTIVE GEAR:Niosh/Osha approved respirator types suitable for materials in section II recommended. Approved airline type respirators 
or hoods recommended in confined areas. Wear protective gloves/clothing/eye/face as required.
CONTAMINATED GEAR:Take off immediately any contaminated clothing and wash it before reuse. 
SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 
This mixture typically exhibits the following properties under normal circumstances:
Liquid dispersionAppearance SolventOdor
Not ApplicableVapor Pressure: Not ApplicableOdor threshold:
Heavier than airVapor Density Not ApplicablepH:
0.90SG Not ApplicableMelting point:
Not ApplicableFreezing point: Not ApplicableSolubility:
56°CBoiling range: -20 C, -4 FFlash point:
Slower than etherEvaporation Rate LiquidPhysical State
Not ApplicableAutoignition temperature: Not ApplicableDecomposition temperature:
Not ApplicableViscosity: 56°CBoiling Point
810 gr/ltrVOC: Regulatory 6.76 lb/glVOC: Regulatory
774 gr/ltrVOC: Actual 6.46 lb/glVOC: Actual
SECTION 10 - STABILITY AND REACTIVITY
Stability:
STABLE
Components of this mixture are incompatible with the following materials:
No data found
This mixture is likely to exhibit the following combustion products:
No data found
Hazardous polymerization will not occur.
SECTION 11- TOXICOLOGICAL INFORMATION
Mixture Toxicity 
Oral Toxicity LD50: 2,932mg/kg
Inhalation Toxicity LC50: 146mg/L 
Component Toxicity
108-88-3 Toluene
Oral LD50: 636 mg/kg (Rat)  Inhalation LC50: 13 mg/L (Rat)  
71-36-3 1-Butanol
Oral LD50: 790 mg/kg (Rat)  Dermal LD50: 3,400 mg/kg (Rabbit)  
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108-94-1 Cyclohexanone
Oral LD50: 800 mg/kg (Rat)  Dermal LD50: 948 mg/kg (Rabbit)  
Toxicological Information:  No data found
ROUTES OF ENTRY:  Eye Contact, Ingestion, Inhalation, Skin Contact
Ingestion
Exposure to this material may affect  the following organs:
Blood Eyes Kidneys Liver Central Nervous System Reproductive 
System Skin Respiratory System
Effects of Overexposure
Carcenogenicity:
The following chemicals comprise 0.1% or more of this mixture and are listed and / or classified as carcenogens or potentioal carcenogens by 
NTP, IARC, OSHA.
Carcinogen RatingCAS Number Description % Weight
Cyclohexanone: 108-94-1 Cyclohexanone 0.1 to 1.0%
Ethyl alcohol: IARC: Human 
carcinogen
OSHA: listed
64-17-5 Ethyl alcohol 0.1 to 1.0%
SECTION 12 - ECOLOGICAL INFORMATION
Ecological information: No data found.
Component Ecotoxicity
Ethyl acetate 96 Hr LC50 Pimephales promelas: 220 - 250 mg/L [flow-through]; 96 Hr LC50 
Oncorhynchus mykiss: 484 mg/L [flow-through]; 96 Hr LC50 Oncorhynchus 
mykiss: 352 - 500 mg/L [semi-static]
48 Hr EC50 Daphnia magna: 560 mg/L [Static]
Ethyl 3-ethoxypropanoate 96 Hr LC50 Pimephales promelas: 62 mg/L [static]
48 Hr EC50 Daphnia magna: 970 mg/L
Xylenes (o-, m-, p- isomers) 96 Hr LC50 Pimephales promelas: 13.4 mg/L [flow-through]; 96 Hr LC50 
Oncorhynchus mykiss: 2.661 - 4.093 mg/L [static]; 96 Hr LC50 Oncorhynchus 
mykiss: 13.5 - 17.3 mg/L; 96 Hr LC50 Lepomis macrochirus: 13.1 - 16.5 mg/L 
[flow-through]; 96 Hr LC50 Lepomis macrochirus: 19 mg/L; 96 Hr LC50 
Lepomis macrochirus: 7.711 - 9.591 mg/L [static]; 96 Hr LC50 Pimephales 
promelas: 23.53 - 29.97 mg/L [static]; 96 Hr LC50 Cyprinus carpio: 780 mg/L 
[semi-static]; 96 Hr LC50 Cyprinus carpio: >780 mg/L; 96 Hr LC50 Poecilia 
reticulata: 30.26 - 40.75 mg/L [static]
48 Hr EC50 water flea: 3.82 mg/L; 48 Hr LC50 Gammarus lacustris: 0.6 mg/L
Toluene 96 Hr LC50 Pimephales promelas: 15.22 - 19.05 mg/L [flow-through] (1 day old)
; 96 Hr LC50 Pimephales promelas: 12.6 mg/L [static]; 96 Hr LC50 
Oncorhynchus mykiss: 5.89 - 7.81 mg/L [flow-through]; 96 Hr LC50 
Oncorhynchus mykiss: 14.1 - 17.16 mg/L [static]; 96 Hr LC50 Oncorhynchus 
mykiss: 5.8 mg/L [semi-static]; 96 Hr LC50 Lepomis macrochirus: 11.0 - 15.0 
mg/L [static]; 96 Hr LC50 Oryzias latipes: 54 mg/L [static]; 96 Hr LC50 Poecilia 
reticulata: 28.2 mg/L [semi-static]; 96 Hr LC50 Poecilia reticulata: 50.87 - 70.34 
mg/L [static]
48 Hr EC50 Daphnia magna: 5.46 - 9.83 mg/L [Static]; 48 Hr EC50 Daphnia 
magna: 11.5 mg/L
96 Hr EC50 Pseudokirchneriella subcapitata: >433 mg/L; 72 Hr EC50 
Pseudokirchneriella subcapitata: 12.5 mg/L [static]
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1-Butanol 96 Hr LC50 Pimephales promelas: 1730 - 1910 mg/L [static]; 96 Hr LC50 
Pimephales promelas: 1740 mg/L [flow-through]; 96 Hr LC50 Lepomis 
macrochirus: 100000 - 500000 µg/L [static]; 96 Hr LC50 Pimephales promelas: 
1910000 µg/L [static]
48 Hr EC50 Daphnia magna: 1983 mg/L; 48 Hr EC50 Daphnia magna: 1897 - 
2072 mg/L [Static]
96 Hr EC50 Desmodesmus subspicatus: >500 mg/L; 72 Hr EC50 
Desmodesmus subspicatus: >500 mg/L
Acetone 96 Hr LC50 Oncorhynchus mykiss: 4.74 - 6.33 mL/L; 96 Hr LC50 Pimephales 
promelas: 6210 - 8120 mg/L [static]; 96 Hr LC50 Lepomis macrochirus: 8300 
mg/L
48 Hr EC50 Daphnia magna: 10294 - 17704 mg/L [Static]; 48 Hr EC50 Daphnia 
magna: 12600 - 12700 mg/L
Diacetone alcohol 96 Hr LC50 Lepomis macrochirus: 420 mg/L [static]; 96 Hr LC50 Lepomis 
macrochirus: 420 mg/L
Ethyl alcohol 96 Hr LC50 Oncorhynchus mykiss: 12.0 - 16.0 mL/L [static]; 96 Hr LC50 
Pimephales promelas: >100 mg/L [static]; 96 Hr LC50 Pimephales promelas: 
13400 - 15100 mg/L [flow-through]
48 Hr LC50 Daphnia magna: 9268 - 14221 mg/L; 48 Hr EC50 Daphnia magna: 
2 mg/L [Static]
Cyclohexanone 96 Hr LC50 Pimephales promelas: 481 - 578 mg/L [flow-through]; 96 Hr LC50 
Pimephales promelas: 8.9 mg/L
SECTION 13 - DISPOSAL CONSIDERATIONS
Material that cannot be saved for recovery or recycling should be managed in an appropriate and approved waste facility. State and local 
disposal regulations may differ from federal disposal definitions found in 40 CFR 261.3. Dispose of container and unsued contents in 
accordance with federal, state and local requirements.
SECTION 14 - TRANSPORT INFORMATION
This material is classified for transport as follows:
Hazard ClassPacking GroupUN NumberProper Shipping NameAgency
DOT UN1263,PAINT 1263 II 3
IATA UN1263,PAINT 1263 II 3
IMDG UN1263,PAINT 1263 II 3
SECTION 15 - REGULATORY INFORMATION
Additional regulatory listings, where applicable.
State of California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): WARNING! 
This product contains the following chemicals which are listed by the State of California as carcinogenic or a 
reproductive toxin:
64-17-5  Ethyl alcohol  Carcinogen, Carcinogen
108-88-3  Toluene  Carcinogen, Carcinogen
This product contains the following substances subject to the reporting requirements of Section 313 of Title II of 
the Superfund Amendments and Reauthorization Act of 1986 and CFR Partr 40
71-36-3  1-Butanol
108-88-3  Toluene
1330-20-7  Xylenes (o-, m-, p- isomers)
All Components ListedRegulationCountry
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S16: Keep away from sources of ignition - No smoking
SECTION 16 - OTHER INFORMATION
Hazardous Material Information System (HMIS) National Fire Protection Association (NFPA)
HMIS & NFPA Hazard Rating 
Legend















The information contained on this SDS has been checked and should be accurate. However, it is the responsability of the user to comply 
with all Federal, State, and Local laws and regulations.
Reviewer Revision  Date revised: 2015-06-01
Date Prepared:  9/2/2015
SDS for:  L12164 Page 7 of 7
Printed:  9/2/2015 at  7:59:19AM
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SECTION 1:  PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT IDENTIFIER   Clear Paste Wax 
 
OTHER MEANS OF IDENTIFICATION B84100 
 
RECOMMENDED USE OF THE CHEMICAL AND RESTRICTIONS OF USE 
 
                      Recommended Use Floor Wax - Wood  
                      Uses advised against See product label for usage restrictions. 
 
DETAILS OF THE SUPPLIER OF THE SAFETY DATA SHEET 
COMPANY IDENTITY   Beaumont Products, Inc. 
COMPANY ADDRESS   1560 Big Shanty Drive 
COMPANY CITY, STATE, ZIP  Kennesaw, GA 30144 
COMPANY PHONE   1-800-451-7096 
 
EMERGENCY PHONE                  CHEMTEL:  1-800-255-3924, Int’l:  1-813-248-0585 
 
SECTION 2:  HAZARDS IDENTIFICATION 
 
CLASSIFICATION 
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200) 
Aspiration toxicity Category 1 
 













PRECAUTIONARY STATEMENTS - PREVENTION  
Keep out of reach of children 






Signal Word                                   Danger 
Hazard Statements 
May be fatal if swallowed and enters airways  
 
 
Appearance Tan Opaque                                               Physical State Solid containing liquid                                             Odor Solvent 
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PRECAUTIONARY STATEMENTS – RESPONSE 
Ingestion 
IF SWALLOWED: Immediately call a POISION CENTER or doctor/physician 
Do NOT induce vomiting 
PRECAUTIONARY STATEMENTS – STORAGE 
Store locked up 
PRECAUTIONARY STATEMENTS – DISPOSAL 
Dispose of contents/container to an approved waste disposal plant 
HAZARDS NOT OTHERWISE CLASSIFIED (HNOC) 
Not applicable 
UNKNOWN TOXICITY 
No information available 
OTHER INFORMATION 
Prolonged or repeated contact may dry skin and cause irritation 
INTERACTIONS WITH OTHER CHEMICALS 
No information available 
SECTION 3:  COMPOSITION/INFORMATION ON INGREDIENTS 
Chemical Name CAS No Weight-% 
Petroleum distillates 64742-47-8, 64742-46-7 60 – 100* 
*The exact percentage (concentration) of composition has been withheld as a trade secret.
SECTION 4:  FIRST AID MEASURES 
FIRST AID MEASURES 
GENERAL ADVICE  Immediate medical attention is required. Show this safety data sheet to the doctor in 
attendance.  
EYE CONTACT Rinse thoroughly with plenty of water, also under the eyelids. If symptoms persist, call a 
physician. 
SKIN CONTACT Removal of solidified molten material from skin requires medical attention. 
INHALATION Remove to fresh air.  If not breathing, give artificial respiration. If breathing is difficult, 
(trained personnel should) give oxygen. 
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INGESTION Aspiration hazard if swallowed – can enter lungs and cause damage. Do NOT induce 
vomiting. If vomiting occurs spontaneously, keep head below hips to prevent aspiration. 
Rinse mouth immediately and drink plenty of water. Never give anything by mouth to an 
unconscious person. Call a physician or POISON CONTROL center immediately.  
  
SELF-PROTECTION OF THE FIRST AIDER         Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination. 
 
MOST IMPORTANT SYMPTOMS AND EFFECTS, BOTH ACUTE AND DELAYED 
 
Most Important Symptoms and Effects Difficulty in breathing. Coughing and/or wheezing. Dizziness.  
 
INDICATION OF ANY IMMEDIATE MEDICAL ATTENTION AND SPECIAL TREATMENT NEEDED 
 
Notes to Physician Treat symptomatically. 
 
SECTION 5:  FIRE-FIGHTING MEASURES 
 
SUITABLE EXTINGUISHING MEDIA  
This product is combustible.  Dry chemical, CO2, sand, earth, water spray or regular foam. Water spray, fog or regular foam. 
 
UNSUITABLE EXTINGUISHING MEDIA  
No information available. 
 
SPECIFIC HAZARDS ARISING FROM THE CHEMICAL  
This product has a flashpoint of 161.6°F/72°C.   
 




Sensitivity to Mechanical Impact No. 
 
Sensitivity to Static Discharge Yes. 
 
PROTECTIVE EQUIPMENT AND PRECAUTIONS FOR FIREFIGHTERS    
Move containers from the fire area if you can do it without risk.  
 
SECTION 6:  ACCIDENTAL RELEASE MEASURES 
 
PERSONAL PRECAUTIONS, PROTECTIVE EQUIPMENT AND EMERGENCY PROCEDURES 
 
Personal Precautions Ensure adequate ventilation. Use personal protective equipment as required. Evacuate 
personnel to safe areas. See section 8 for more information. Avoid contact with skin, 
eyes or clothing. Keep people away from and upwind of spill/leak. ELIMINATE all ignition 
sources (no smoking, flares, sparks or flames in immediate area). Pay attention to 
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flashback. Take precautionary measures against static discharges. All equipment used 
when handling the product must be grounded. Do not touch or walk through spilled 
material. 
 




Environmental Precautions Refer to protective measures listed in Sections 7 and 8. Prevent further leakage or 
spillage if safe to do so. Prevent product from entering drains. 
 
METHODS AND MATERIAL FOR CONTAINMENT AND CLEAN-UP 
  
Methods for Containment                                Prevent further leakage or spillage if safe to do so. Do not touch or walk through spilled 
material. Dike ahead of the spill and collect runoff water. Keep out of drains, sewers, 
ditches and waterways. 
 
Methods for cleaning up                                   Pick up and transfer to properly labeled containers. Take precautionary measures 
against static discharges. Dam up. Soak up with Inert absorbent material. 
 
SECTION 7:  HANDLING AND STORAGE 
 
PRECAUTIONS FOR SAFE HANDLING 
 
Handling Handle in accordance with good industrial hygiene and safety practice. Use personal 
protection equipment. Avoid contact with skin and eyes. Avoid breathing vapors or 
mists. Keep away from heat/sparks/open flames/hot surfaces. – No Smoking. Keep out 
of reach of children and pets. Wash hands thoroughly after handling. Use according to 
package label instructions. 
  
CONDITIONS FOR SAFE STORAGE, INCLUDING ANY INCOMPATIBILITIES 
 
Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Protect from 
moisture. Store locked up. Keep out of the reach of children. Store away from other 
materials. Keep away from heat, sparks, flame and other sources of ignition (i.e., pilot 
lights, electric motors and static electricity). Keep in properly labeled containers. Do not 
store near combustible materials. Keep in an area equipped with sprinklers. Store in 
accordance with the particular national regulations. Store in accordance with local 
regulations. 
  
Incompatible Products   None known 
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Exposure Guidelines 





APPROPRIATE ENGINEERING CONTOLS 
 
Engineering Measures Showers, Eyewash stations, Ventilation systems 
 
INDIVIDUAL PROTECTION MEASURES, SUCH AS PERSONAL EQUIPMENT 
 
Eye/Face Protection   Tight sealing safety goggles. None required during normal consumer use. 
 
Skin and Body Protection Wear protective gloves and protective clothing. Long sleeved clothing. Chemical 
resistant apron. Impervious gloves. Antistatic boots. None required during normal 
consumer use.  
 
Respiratory Protection No protective equipment is needed under normal use conditions. If exposure limits are 
exceeded or irritation is experienced, ventilation and evacuation may be required. 
 
Hygiene Measures Handle in accordance with good industrial hygiene and safety practice. Do not eat, drink 
or smoke when using this product. Contaminated work clothing should not be allowed 
out of the workplace. Regular cleaning of equipment, work area and clothing is 
recommended. Wash hands before breaks and immediately after handling the product. 
 
SECTION 9:  PHYSICAL AND CHEMICAL PROPERTIES 
 
PHYSICAL AND CHEMICAL PROPERTIES 
 
PHYSICAL STATE    Paste. 
APPEARANCE    Tan, opaque. 
Color     Tan 
pH     No data available. 
ODOR     Solvent 
ODOR THRESHOLD   No data available. 
MELTING/FREEZING POINT  135-190°F/57-88°C. 
INITIAL BOILING POINT   No data available. 
BOILING POINT RANGE   No data available. 
FLASH POINT    161.6°F/72°C. 
EVAPORATION RATE   No data available. 
PERCENTAGE VOLATILE BY VOLUME No data available. 
FLAMMABILITY    Combustible. 
UPPER FLAMMABILITY LIMIT No data available. 
LOWER FLAMMABILITY LIMIT No data available. 
VAPOR PRESSURE No data available. 
B84100 Clear Paste Wax Safety Data Sheet Revision Number:  11.3 
Printed on 11/5/2020 3:13 PM Page 6 of 10 
VAPOR DENSITY No data available. 
SPECIFIC GRAVITY No data available. 
SOLUBILITY Immiscible in water. 
PARTITION COEFFICIENT  No data available. 
AUTO IGNITION TEMPERATURE No data available. 
DECOMPOSITION TEMPERATURE No data available. 
VISCOSITY No data available. 
MOLECULAR WEIGHT No data available. 
%VOC BY WEIGHT 66.80. 
SECTION 10:  STABILITY AND REACTIVITY 
REACTIVITY 
No data available. 
CHEMICAL STABILITY 
Stable under recommended storage conditions (77°F/25°C and 100kPa/1bar). 
POSSIBILITY OF HAZARDOUS REACTIONS 
None under normal processing. 
HAZARDOUS POLYMERIZATION 
Hazardous Polymerization does not occur. 
CONDITIONS TO AVOID 
Heat, flames and sparks. 
INCOMPATIBLE MATERIALS 
Incompatible with strong acids, alkalis, and oxidizers. 
HAZARDOUS DECOMPOSITION PRODUCTS 
Carbon Oxides 
SECTION 11:  TOXICOLOGICAL INFORMATION 
INFORMATION ON LIKELY ROUTES OF EXPOSURE 
PRODUCT INFORMATION 
 INGESTION Specific test data for the substance or mixture is not available. 
       EYE CONTACT Specific test data for the substance or mixture is not available. 
SKIN CONTACT Specific test data for the substance or mixture is not available. 
       INHALATION Specific test data for the substance or mixture is not available. 
COMPONENT INFORMATION 
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INFORMATION ON TOXICOLOGICAL EFFECTS 
 
Symptoms No information available. 
 
DELAYED AND IMMEDIATE EFFECTS AS WELL AS CHRONIC EFFECTS FROM SHORT AND LONG-TERM EXPOSURE 
 
Sensitization No information available. 
 
Mutagenic Effects No information available. 
 
Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.  
                            
    IARC (International Agency for Research on Cancer) 
                               Group 3 – Not classifiable as to Carcinogenicity in Humans. 
 
Reproductive Toxicity No information available. 
 
STOT – Single Exposure No information available. 
 
STOT – Repeated Exposure No information available. 
 
              Chronic Toxicity No known effect.  
              Target Organ Effects Respiratory system. Eyes. Skin 
 
Aspiration Hazard No information available. 
 
NUMERICAL MEASURES OF TOXICITY – PRODUCT INFORMATION 






SECTION 12:  ECOLOGICAL INFORMATION  
 
ECOTOXICITY   
The environmental impact of this product has not been fully investigated. 
 
PERSISTENCE AND DEGRADABILITY    
No data available. 
 
BIOACCUMULATION 
No information available. 
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OTHER ADVERSE EFFECTS   
No information available. 
 
SECTION 13:  DISPOSAL CONSIDERATIONS 
 
WASTE TREATMENT METHODS 
 
Disposal Methods This material, as supplied, is not a hazardous waste according to federal regulations (40 CFR 261). 
 
Contaminated Packaging Dispose of contents/containers in accordance with local regulations. 
 
SECTION 14:  TRANSPORT INFORMATION 
 
US DOT                                    NOT REGULATED  
        Proper Shipping Name     NOT REGULATED 
        Hazard Class                  N/A 
TDG                                NOT REGULATED 
MEX                                NOT REGULATED 
ICAO                            NOT REGULATED 
IATA                                 NOT REGULATED 
       Proper Shipping Name         NOT REGULATED  
       Hazard Class                          N/A 
IMDG/IMO                                 NOT REGULATED 
        Hazard Class                     N/A 
RID                                        NOT REGULATED 
ADR                                          NOT REGULATED 
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SECTION 15:  REGULATORY INFORMATION 
OSHA HAZARD COMMUNICATION RULE, 29 CFR 1910.1200: 
The Occupational Safety and Health Administration requires Safety Data Sheets to provide any hazards that may be associated with the 
product and make this information available in the workplace.  Since the use pattern and exposure in the workplace are generally not 
consistent with those experienced by consumers, this SDS may contain additional health hazard information not pertinent to consumer use. 
International Inventories 
US TSCA Complies 
Canada DSL All components are listed either on the DSL or NDSL. 
IECSC - 
TSCA - United States Toxic Substances Control Act Section 8(b) Inventory 
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List 
US Federal Regulations 
SARA 313 
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chemicals 
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372 
SARA 302 COMPONENTS No chemicals used in this product are reportable under SARA Title III, Section 302. 
SARA 311/312 HAZARDOUS CHEMICALS See Section 2. 
CALIFORNIA PROPOSITION 65 This product contains no chemical(s) known to the State of California to cause cancer, birth 
defects or reproductive harm. 
U.S. STATE RIGHT-TO-KNOW REGULATIONS 
Chemical Name New 
Jersey 
Massachusetts Pennsylvania California Rhode Island Illinois 
Microcrystalline Wax 
(CAS # 63231-60-7) 
X X X 
Petroleum distillates 
(CAS # 64742-47-8)  
X X X 
WHMIS CLASSIFICATION 
Non-controlled 
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SECTION 16:  ADDITIONAL INFORMATION 
NFPA Health: 1 Flammability:  2 Instability: 0 
HMIS Health: 2 Flammability:  0 Physical:  0 
SDS REVISION NUMBER 11.3 
SDS PREPARATION DATE 05/NOV/2020 
SUPERCEDES Revision 11.2; 03/NOV/2020 
REVISION NOTES None available. 
This information is supplied under the OSHA Hazard Communication Standard, 29 CFR 1910.1200, and is offered in good faith based on 
data available that is believed to be true and accurate.   
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the SDS contains all 
information required by the Controlled Products Regulations. 
The recommended hygiene and safe handling procedures are believed to be generally applicable to this product.  However, each user 
should review these recommendations in a specific context of the intended use and determine whether they are appropriate for that use.  
No warranty, express or implied, is made regarding the accuracy of this data, the hazards connected with the use of the product, or the 











Klean Strip Xylol Xylene
SAFETY DATA SHEET
03/26/2015Supersedes Revision:
Klean Strip Xylol XyleneProduct Name:
W. M. BarrCompany Name:
2105 Channel Avenue
Memphis, TN  38113
3E  24 Hour Emergency ContactEmergency Contact: (800)451-8346
W.M. Barr Customer ServiceInformation: (800)398-3892
(901)775-0100
Phone Number:
Paint, stain, and varnish thinning.Intended Use:
www.wmbarr.comWeb site address:
GXY24, QXY24, CXY24Synonyms:
1. PRODUCT AND COMPANY IDENTIFICATION
This product is regulated by the United States Consumer Product Safety Commission
and is subject to certain labeling requirements under the Federal Hazardous Substances
Act. These requirements differ from the classification criteria and hazard information
required for safety data sheets (SDS). The product label also includes other important




P201: Obtain special instructions before use.
P202: Do not handle until all safety precautions have been read and understood.
P210: Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
P233: Keep container tightly closed.
P240: Ground/bond container and receiving equipment.
P241: Use explosion-proof electrical/ventilating/lighting equipment.
P242: Use only non-sparking tools.
P243: Take precautionary measures against static discharge.
P260: Do not breathe gas/mist/vapors/spray.
P264: Wash hands thoroughly after handling.
GHS Precaution Phrases:
H226: Flammable liquid and vapor.
H304: May be fatal if swallowed and enters airways.
H312: Harmful in contact with skin.
H315: Causes skin irritation.
H319: Causes serious eye irritation.
H332: Harmful if inhaled.
H335: May cause respiratory irritation.
H351: Suspected of causing cancer if inhaled.
H373: May cause damage to ears through prolonged or repeated exposure if inhaled.
GHS Hazard Phrases:
Flammable Liquids, Category 3
Acute Toxicity: Skin, Category 4
Acute Toxicity: Inhalation, Category 4
Skin Corrosion/Irritation, Category 2
Serious Eye Damage/Eye Irritation, Category 2A
Carcinogenicity, Category 2
Specific Target Organ Toxicity (single exposure), Category 3
Specific Target Organ Toxicity (repeated exposure), Category 2
Aspiration Toxicity, Category 1
DangerGHS Signal Word:




Klean Strip Xylol Xylene
SAFETY DATA SHEET
03/26/2015Supersedes Revision:
P271: Use only outdoors or in a well-ventilated area.
P280: Wear protective gloves/protective clothing/eye protection/face protection.
P235: Keep cool.
P301+310: IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.
P302+352: IF ON SKIN: Wash with plenty of soap and water.
P303+361+353: IF ON SKIN (or hair): Remove/take off immediately all contaminated
clothing. Rinse skin with water/shower.
P304+340: IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.
P305+351+338: IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.
P308+313: IF exposed or concerned: Get medical attention/advice.
P312: Call a POISON CENTER or doctor/physician if you feel unwell.
P314: Get medical attention/advice if you feel unwell.
P321: Specific treatment see label.
P331: Do NOT induce vomiting.
P332+313: If skin irritation occurs, get medical advice/attention.
P337+313: If eye irritation persists, get medical advice/attention.
P362: Take off contaminated clothing and wash before re-use.
P363: Wash contaminated clothing before reuse.
P370+378: In case of fire, use dry chemical powder to extinguish.
GHS Response Phrases:
P403+233: Store container tightly closed in well-ventilated place.
P405: Store locked up.
P501: Dispose of contents/container according to local, state and federal regulations.
GHS Storage and Disposal
Phrases:

















This material is classified as hazardous under OSHA regulations.OSHA Regulatory Status:
 Inhalation Acute Exposure Effects:
Vapor harmful.  May cause dizziness, headache, irritation of respiratory tract, weakness,
drowsiness, depression of central nervous system, and watering of eyes.  Severe
overexposure may cause unconsciousness, anesthesia,  irregular heartbeat, and death.
Intentional misuse of this  product by deliberately concentrating and inhaling can be
harmful or fatal.
Skin Contact Acute Exposure Effects:
This product is a skin irritant.  It may be absorbed through the skin.  It may cause
irritation, dermatitis, drying of skin, and numbness in fingers and arms.  May increase
severity of symptoms  listed under inhalation.
Eye Contact Acute Exposure Effects:
This material is an eye irritant.  It may cause irritation, redness, stinging, tearing,
excessive swelling of the conjunctiva; and or excessive blinking.
Ingestion Acute Exposure Effects:
Harmful or fatal if swallowed.  May cause nausea, vomiting, gastrointestinal irritation, or
diarrhea.
Chronic Exposure Effects:
Reports have associated repeated and prolonged overexposure to solvents with
Potential Health Effects
(Acute and Chronic):




Klean Strip Xylol Xylene
SAFETY DATA SHEET
03/26/2015Supersedes Revision:
 Diseases of the skin, liver, and kidneys.Medical Conditions Generally
Aggravated By Exposure:
neurological and other physiological damage. Prolonged or repeated contact may cause
dermatitis.  May cause skin irritation, permanent central nervous system changes, kidney
damage, and liver damage.
CAS # Hazardous Components (Chemical Name)
3. COMPOSITION/INFORMATION ON INGREDIENTS
Concentration RTECS #
   1330-20-7 Xylene (mixed isomers)  {Benzene, dimethyl-} 60.0 -100.0 % ZE2100000
100-41-4 Ethylbenzene  {Ethylbenzol;  Phenylethane} 10.0 -30.0 % DA0700000
98-82-8 Cumene  {Benzene, 1-Methylethyl-;
Isopropylbenzene}
0.1 -1.0 % GR8575000
Ethylbenzene is a component of Xylene.Additional Chemical
Information
4. FIRST AID MEASURES
Inhalation:
If user experiences breathing difficulty, move to air free of vapors.  Administer oxygen or
artificial respiration until medical assistance can be rendered.
Skin Contact:
Irritation may result.  Immediately wash with soap and water.
Eye Contact:
Immediately flush with water, remove any contact lenses, continue flushing with water for
at least 15 minutes, then get medical  attention.
Ingestion:
Do not induce vomiting.  Call you local poison control center, hospital emergency room,
or physician immediately for instructions.
Emergency and First Aid
Procedures:
 Call your local poison control center for further information.Note to Physician:
See Potential Health Effects.Signs and Symptoms Of
Exposure:
5. FIRE FIGHTING MEASURES
Flash Pt: 81.00 F    Method Used:   Closed Cup
Self-contained respiratory protection should be provided for fire fighters fighting fires in
buildings or confined areas. Storage containers exposed to fire should be kept cool with
water spay to prevent pressure build-up.  Stay away from heads of containers that have
been exposed to intense heat or flame.
Fire Fighting Instructions:
Flammable Liquid! This material releases vapors at or below ambient temperatures.
When
mixed with air in certain proportions and exposed to an ignition source, its vapor can
cause a
flash fire. Use only with adequate ventilation. Vapors are heavier than air and may travel
long distances along the ground to an ignition source and flash back. A vapor and air
Flammable Properties and
Hazards:
Autoignition Pt: 432.00 C
Explosive Limits: LEL:    AP 1% UEL:    AP 7%
NFPA Class IC flammable liquid
Use carbon dioxide, dry powder, or foam.Suitable Extinguishing Media:
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mixture can create an explosion hazard in confined spaces such as sewers. If container
is
not properly cooled, it can rupture in the heat of a fire.
Flammability Classification:
6. ACCIDENTAL RELEASE MEASURES
Vapors may cause flash fire or ignite explosively.
Clean up:  Keep unnecessary people away; isolate hazard area and deny entry.  Stay
upwind, out of low areas, and ventilate closed spaces before entering.  Shut off ignition
sources; keep flares, smoking or flames out of hazard area.  Use non-sparking tools.
Use proper bonding and grounding methods for all equipment and processes.  Keep out
of waterways and bodies of water.  Be cautious of vapors collecting in small enclosed
spaces, sewers, low lying areas, confined spaces, etc.
Small spills:  Take up with sand, earth or other noncombustible absorbent material and
place in a plastic container where applicable.
Large spills:  Dike far ahead of spill for later disposal.
Waste Disposal:  Dispose in accordance with applicable local, state and federal
regulations.
Steps To Be Taken In Case
Material Is Released Or
Spilled:
7. HANDLING AND STORAGE
Read carefully all cautions and directions on product label before use.  Since empty
container retains residue, follow all label warnings even after container is empty.
Dispose of empty container according to all regulations.  Do not reuse this container.
Do not use this product near any source of heat or open flame, furnace areas, pilot
lights, stoves, etc.
Do not use in small enclosed spaces, such as basements and bathrooms.  Vapors can
accumulate and explode if ignited.
Do not spread this product over large surface areas because fire and health safety risks
will increase dramatically.
Precautions To Be Taken in
Handling:
Keep container tightly closed when not in use.  Store in a cool, dry place.  Do not store
near flames or at elevated temperatures.
Precautions To Be Taken in
Storing:
8. EXPOSURE CONTROLS/PERSONAL PROTECTION
OSHA TWA ACGIH TWACAS # Partial Chemical Name Other Limits
PEL:  100 ppm TLV:  100 ppm
STEL: 150 ppm
   1330-20-7 Xylene (mixed isomers)  {Benzene,
dimethyl-}
No data.
PEL:  100 ppm TLV:  100 ppm
STEL: 125 ppm
100-41-4 Ethylbenzene  {Ethylbenzol;
Phenylethane}
No data.
PEL:  50 ppm TLV:  50 ppm98-82-8 Cumene  {Benzene, 1-Methylethyl-;
Isopropylbenzene}
No data.
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For OSHA controlled work place and other regular users --Use only with adequate
ventilation under engineered air control systems designed to prevent exceeding
appropriate TLV.  For occasional use, where engineered air control is not feasible, use
properly maintained and properly fitted NIOSH approved respirator for organic solvent
vapors.  A dust mask does not provided protection against vapors.
Respiratory Equipment
(Specify Type):
Safety glasses, chemical goggles or face shields are recommended to safeguard against
potential eye contact, irritation, or injury.  Contact lenses should not be worn while
working with chemicals.
Eye Protection:
Wear gloves with as much resistance to the chemical ingredients as possible.  Glove
materials such as nitrile rubber may provide protection.  Glove selection should be based
on chemicals being used and conditions of use.  Consult your glove supplier for
additional information. Gloves contaminated with product should be discarded and not
reused.
Protective Gloves:
Various application methods can dictate the use of additional protective safety
equipment, such as impermeable aprons, etc., to minimize exposure.
Other Protective Clothing:
Use process enclosures, local exhaust ventilation, or other engineering controls to
control airborne levels below recommended exposure limits.
Use only with adequate ventilation to prevent buildup of vapors. Do not use in areas
where vapors can accumulate and concentrate, such as basements, bathrooms or small
enclosed areas.  Whenever possible, use outdoors in an open air area.  If using indoors
open all windows and doors and maintain a cross ventilation of moving fresh air across
the work area.  If strong odor is noticed or you experience slight dizziness, headache,
nausea or eye-watering -- STOP -- ventilation is inadequate. Leave area immediately
and move to fresh air.
Engineering Controls
(Ventilation etc.):
Wash hands thoroughly after use and before eating, drinking, or smoking.
Do not eat, drink, or smoke in the work area.
Discard any clothing or other protective equipment that cannot be decontaminated.
Facilities storing or handling this material should be equipped with an emergency
eyewash and safety shower.
Work/Hygienic/Maintenance
Practices:
9. PHYSICAL AND CHEMICAL PROPERTIES
Physical States: [   ] Gas       [ X ] Liquid       [   ] Solid
Melting Point: -48.00 C - -25.00 C
Boiling Point: 280.00 F - 288.00 F
Autoignition Pt: 432.00 C
Flash Pt: 81.00 F    Method Used:   Closed Cup
Explosive Limits: LEL:    AP 1% UEL:    AP 7%
Specific Gravity (Water = 1):   0.87
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Vapor Pressure (vs. Air or
mm Hg):
  7 MM HG   at   20.0 C
Vapor Density (vs. Air = 1): No data.
Evaporation Rate: No data.
Solubility in Water: No data.
Percent Volatile: 99.999 % by weight.
VOC / Volume: 872.0000 G/L
10. STABILITY AND REACTIVITY
No data available.Conditions To Avoid -
Instability:
Unstable [    ]       Stable [ X ]Stability:
Incompatible with strong oxidizing agents.Incompatibility - Materials To
Avoid:
 Decomposition may produce carbon monoxide and carbon dioxide.Hazardous Decomposition Or
Byproducts:
Will occur [    ]       Will not occur [ X ]Possibility of Hazardous
Reactions:
No data available.Conditions To Avoid -
Hazardous Reactions:
11. TOXICOLOGICAL INFORMATION
Overexposure to xylene may cause upper respiratory tract irritation, headache, cyanosis,
blood serum changes, CNS damage and narcosis. Effects may be increased by the use
of
alcoholic beverages. Evidence of liver and kidney impairment were reported in workers
recovering from a gross over-exposure.
Toxicological Information:
CAS# 1330-20-7: 
Acute toxicity, LC50, Inhalation, Rat, 5000. PPM, 4 H.
Result:
Behavioral: Muscle contraction or spasticity.
Lungs, Thorax, or Respiration:Other changes.
- Raw Material Data Handbook, Vol.1: Organic Solvents, 1974., National Assoc. of
Printing Ink Research Institute, Francis McDonald Sinclair Memorial Labor, Lehigh Univ.,
Bethlehem, PA 18015, Vol/p/yr: 1,123, 1974
Standard Draize Test, Eyes, Species: Rabbit, 5.000 MG, 24 H, Severe.
Result:
Behavioral: General anesthetic.
Behavioral: Somnolence (general depressed activity).
Behavioral: Irritability.
- "Sbornik Vysledku Toxixologickeho Vysetreni Latek A Pripravku," , Institut Pro Vychovu
Vedoucicn P, Marhold, J.V., Institut Pro Vychovu Vedoucicn, Pracovniku Chemickeho,
Prumyclu Praha Czechoslovakia, Vol/p/yr: -,24, 1972
CAS# 100-41-4: 
Tumorigenic Effects:, TCLo, Inhalation, Rat, 750.0 ppm.








Effects from Prolonged or Repeated Exposure:
Impaired neurological function was reported in workers exposed to solvents including
xylene.
Studies in laboratory animals have shown evidence of impaired hearing following high
levels
of exposure. Studies in laboratory animals suggest some changes in reproductive organs
following high levels of exposure but no significant effects on reproduction were
observed.
Studies in laboratory animals indicate skeletal and visceral malformations,
developmental
delays, and increased fetal resorptions following extremely high levels of maternal
exposure.
Adverse effects on the liver, kidney, bone marrow (changes in blood cell parameters)
were
observed in laboratory animals following high levels of exposure. The relevance of these
observations to humans is not clear at this time.
Ethyl Benzene:
Effects from Prolonged or Repeated Exposure:
Findings from a 2-year inhalation study in rodents conducted by NTP were as follows:
Effects
were observed only at the highest exposure level (750 ppm). At this level the incidence
of
renal tumors was elevated in male rats (tubular carcinomas) and female rats (tubular
adenomas). Also, the incidence of tumors was elevated in male mice (alveolar and
bronchiolar carcinomas) and female mice (hepatocellular carcinomas). IARC has
classified
ethyl benzene as “possibly carcinogenic to humans” (Group 2B). Studies in laboratory
animals indicate some evidence of post-implantation deaths following high levels of
maternal
exposure. The relevance of these findings to humans is not clear at this time. Studies in
laboratory animals indicate limited evidence of renal malformations, resorptions, and
developmental delays following high levels of maternal exposure. The relevance of these
findings to humans is not clear at this time. Studies in laboratory animals indicate some
evidence of adverse effects on the liver, kidney, thyroid, and pituitary gland.
Chronic Toxicological
Effects:
IARC 2B - Possibly Carcinogenic to Humans
ACGIH A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans




Tumorigenic: Carcinogenic by RTECS criteria.
Kidney, Ureter, Bladder: Tumors.
Standard Draize Test, Eyes, Species: Rabbit, 500.0 MG, Severe.
Result:
Effects on Fertility: Post-implantation mortality (e.g., dead and/or resorbed implants per
total number of implants).
Effects on Fertility: Litter size (e.g.; # fetuses per litter; measured before birth).
Effects on Embryo or Fetus: Fetotoxicity (except death, e.g., stunted fetus).
- American Journal of Ophthalmology., Ophthalmic Pub. Co., 435 N. Michigan Ave.,
Suite 1415, Chicago, IL 60611, Vol/p/yr: 29,1363, 1946
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CAS # Hazardous Components (Chemical Name) NTP IARC ACGIH OSHA
   1330-20-7 Xylene (mixed isomers)  {Benzene, dimethyl-} n.a. 3 A4 n.a.
100-41-4 Ethylbenzene  {Ethylbenzol;  Phenylethane} n.a. 2B A3 n.a.
98-82-8 Cumene  {Benzene, 1-Methylethyl-;  Isopropylbenzene} n.a. 2B n.a. n.a.
No data available.
12. ECOLOGICAL INFORMATION
Dispose in accordance with local, state, and federal regulations.Waste Disposal Method:
13. DISPOSAL CONSIDERATIONS
14. TRANSPORT INFORMATION
XylenesDOT Proper Shipping Name:
3 FLAMMABLE LIQUIDDOT Hazard Class:
UN1307UN/NA Number: IIIPacking Group:
LAND TRANSPORT (US DOT):
The shipper/supplier may apply one of the following exceptions: Combustible Liquid,
Consumer Commodity, Limited Quantity, Viscous Liquid, Does Not Sustain Combustion,
or others, as allowed under 49CFR Hazmat Regulations.  Please consult 49CFR
Subchapter C to ensure that subsequent shipments comply with these exceptions.
Additional Transport
Information:
CAS # Hazardous Components (Chemical Name)
15. REGULATORY INFORMATION
S. 302 (EHS) S. 304 RQ S. 313 (TRI)
EPA SARA (Superfund Amendments and Reauthorization Act of 1986) Lists
   1330-20-7 Xylene (mixed isomers)  {Benzene, dimethyl-} No Yes 100 LB Yes
100-41-4 Ethylbenzene  {Ethylbenzol;  Phenylethane} No Yes 1000 LB Yes
98-82-8 Cumene  {Benzene, 1-Methylethyl-;
Isopropylbenzene}
No Yes 5000 LB Yes
[X] Yes  [  ] No    Acute (immediate) Health Hazard
[X] Yes  [  ] No    Chronic (delayed) Health Hazard
[X] Yes  [  ] No    Fire Hazard
[  ] Yes  [X] No    Sudden Release of Pressure Hazard
[  ] Yes  [X] No    Reactive Hazard
This material meets the EPA
'Hazard Categories' defined
for SARA Title III Sections
311/312 as indicated:
CAS # Hazardous Components (Chemical Name) Other US EPA or State Lists
   1330-20-7 Xylene (mixed isomers)  {Benzene, dimethyl-} CAA HAP,ODC: HAP;  CWA NPDES: Yes;  TSCA: Yes -
Inventory;  CA PROP.65: No
100-41-4 Ethylbenzene  {Ethylbenzol;  Phenylethane} CAA HAP,ODC: HAP;  CWA NPDES: Yes;  TSCA: Yes -
Inventory, 4 Test;  CA PROP.65: Yes
98-82-8 Cumene  {Benzene, 1-Methylethyl-;
Isopropylbenzene}
CAA HAP,ODC: HAP;  CWA NPDES: No;  TSCA: Yes -
Inventory, 4 Test;  CA PROP.65: Yes




Klean Strip Xylol Xylene
SAFETY DATA SHEET
03/26/2015Supersedes Revision:
All components of this material are listed on the TSCA Inventory or are exempt.Regulatory Information
Statement:
16. OTHER INFORMATION
No data available.Additional Information About
This Product:
The information contained herein is presented in good faith and believed to be accurate
as of the effective date shown above. This information is furnished without warranty of
any kind. Employers should use this information only as a supplement to other
information gathered by them and must make independent determination of suitability
and completeness of information from all sources to assure proper use of these
materials and the safety and health of employees.  Any use of this data and information
must be determined by the user to be in accordance with applicable federal, state and
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Klean Strip Lacquer ThinnerProduct Name:
W. M. BarrCompany Name:
2105 Channel Avenue
Memphis, TN  38113
3E  24 Hour Emergency ContactEmergency Contact: (800)451-8346
W.M. Barr Customer ServiceInformation: (800)398-3892
(901)775-0100
Phone Number:
Paint, stain, and varnish thinning.Intended Use:
www.wmbarr.comWeb site address:
GML170, QML170, CML170, DML170, GML170P, PA12782, QML170W, GML170W,
GML170HDWS, PML1701
Product Code:
1. PRODUCT AND COMPANY IDENTIFICATION
2. HAZARDS IDENTIFICATION
P201: Obtain special instructions before use.
P202: Do not handle until all safety precautions have been read and understood.
P210: Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
P233: Keep container tightly closed.
P240: Ground/bond container and receiving equipment.
P241: Use explosion-proof electrical/ventilating/lighting equipment.
P242: Use only non-sparking tools.
P243: Take precautionary measures against static discharge.
P260: Do not breathe gas/mist/vapors/spray.
P264: Wash hands thoroughly after handling.
P270: Do not eat, drink or smoke when using this product.
P271: Use only outdoors or in a well-ventilated area.
P280: Wear protective gloves/protective clothing/eye protection/face protection.
P281: Use personal protective equipment as required.
P235: Keep cool.
GHS Precaution Phrases:
H225: Highly flammable liquid and vapor.
H301: Toxic if swallowed.
H304: May be fatal if swallowed and enters airways.
H311: Toxic in contact with skin.
H319: Causes serious eye irritation.
H331: Toxic if inhaled.
H361: Suspected of damaging fertility or the unborn child.
H370: Causes damage to organs.
H373: May cause damage to organs through prolonged or repeated exposure.
GHS Hazard Phrases:
Flammable Liquids, Category 2
Acute Toxicity: Oral, Category 3
Acute Toxicity: Skin, Category 3
Acute Toxicity: Inhalation, Category 3
Serious Eye Damage/Eye Irritation, Category 2
Toxic To Reproduction, Category 2
Specific Target Organ Toxicity (single exposure), Category 1
Specific Target Organ Toxicity (repeated exposure), Category 2
Aspiration Toxicity, Category 1
DangerGHS Signal Word:
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P301+310: IF SWALLOWED: Immediately P311: Call a POISON CENTER or
doctor/physician.
P302+352: IF ON SKIN: Wash with plenty of soap and water.
P303+361+353: IF ON SKIN (or hair): P361: Remove/Take off immediately all
contaminated clothing. Rinse skin with water/shower.
P304+340: IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.
P305+351+338: IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.
P307+311: IF exposed: P311: Call a POISON CENTER or doctor/physician.
P308+313: IF exposed or concerned: Get medical attention/advice.
P314: Get medical attention/advice if you feel unwell.
P321: Specific treatment see label.
P330: Rinse mouth.
P331: Do NOT induce vomiting.
P337+313: If eye irritation persists, get medical advice/attention.
P363: Wash contaminated clothing before reuse.
P370+378: In case of fire, use dry chemical powder to extinguish.
GHS Response Phrases:
P403+233: Store container tightly closed in well-ventilated place.
P405: Store locked up.
P501: Dispose of contents/container according to local, state and federal regulations.
GHS Storage and Disposal
Phrases:

















This material is classified as hazardous under OSHA regulations.OSHA Regulatory Status:
Inhalation Acute Exposure Effects:
Vapor harmful.  May cause dizziness; headache; watering of eyes; irritation of respiratory
tract; weakness; drowsiness; nausea; numbness in fingers, arms and legs; depression of
central nervous system; loss of appetite; fatigue; hallucinations; light headedness; visual
disturbances; giddiness and intoxication; sleepiness; cough and dyspnea; cold, clammy
extremities; diarrhea; vomiting; dilation of pupils; spotted vision.  Severe overexposure
may cause convulsions; unconsciousness; coma; and death.  Intentional misuse of this
product by deliberately concentrating and inhaling can be harmful or fatal.
Skin Contact Acute Exposure Effects:
May be absorbed through the skin.  May cause irritation; numbness in the fingers and
arms; drying of skin; and dermatitis.  May   cause increased severity of symptoms listed
under inhalation.
Eye Contact Acute Exposure Effects:
This material is an eye irritant.  May cause irritation; burns; conjunctivitis of eyes; and
corneal ulcerations of the eye. Vapors may irritate eyes.
Ingestion Acute Exposure Effects:
Poison.  Cannot be made non-poisonous.  May be fatal or cause blindness.  May cause
dizziness; headache; nausea; vomiting; burning sensation in mouth, throat, and
stomach; loss of coordination; depression of the central nervous system; narcosis;
stupor; gastrointestinal irritation; liver, kidney, and heart   damage; diarrhea; loss of
appetite; coma and death. May produce symptoms listed under inhalation.
Potential Health Effects
(Acute and Chronic):
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Reports have associated repeated and prolonged overexposure to solvents with
neurological and other physiological damage. Prolonged or repeated contact may cause
dermatitis.  Prolonged skin contact may result in absorption of a harmful amount of this
material.  May cause conjunctivitis; gastric disturbances; insomnia; dizziness; headache;
weakness; fatigue; nausea; heart palpitations; skin irritation; numbness in hands and
feet; permanent central nervous system changes; some loss of memory; pancreatic
damage; giddiness; visual impairment or blindness; kidney or liver damage; and death.
May cause symptoms listed under inhalation.
Target Organs:  Central Nervous System, Liver, Kidney, Heart, Stomach, Respiratory
System
Primary Routes of Entry:  Inhalation, Ingestion, Skin Absorption
CAS # Hazardous Components (Chemical Name)
3. COMPOSITION/INFORMATION ON INGREDIENTS
Concentration
67-56-1 Methanol  {Methyl alcohol;  Carbinol;  Wood
alcohol}
25.0 -35.0 %
67-64-1 Acetone  {2-Propanone} 20.0 -30.0 %
NA Petroleum Hydrocarbon Mixture (Alkanes and
Cycloalkanes)
20.0 -30.0 %
141-78-6 Acetic acid, ethyl ester  {Ethyl acetate} <15.0 %
108-88-3 Toluene  {Benzene, Methyl-;  Toluol} < 5.0 %
111-76-2 Ethanol, 2-Butoxy-  {Ethylene glycol n-butyl ether,
(a glycol ether)}
< 5.0 %
Specific percentage of composition is being withheld as a trade secret.Additional Chemical
Information
In Case of Inhalation:
4. FIRST AID MEASURES
Skin:
Immediately begin washing the skin thoroughly with large amounts of water and mild
soap, if available, while removing contaminated clothing.  Seek medical attention if
irritation persists.
Eyes:
Immediately begin to flush eyes with water, remove any contact lens.  Continue to flush
the eyes for at least 15 minutes, then seek immediate medical attention.
Inhalation:
Remove to fresh air.  If not breathing, give artificial respiration.  If breathing is difficult,
give oxygen. Get immediate medical attention.
Ingestion:
If swallowed, do not induce vomiting.  Seek immediate medical attention.  Call a
physician, hospital emergency room, or poison control center immediately.  Never give
anything by mouth to an unconscious person.
Emergency and First Aid
Procedures:
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.
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Poison.  This product contains methanol.  Methanol is metabolized to formaldehyde and
formic acid.  These metabolites may cause metabolic acidosis, visual disturbances and
blindness. Since metabolism is required for these toxic symptoms, their onset may be
delayed from 6 to 30 hours following ingestion. Ethanol competes for the same metabolic
pathway and has been used as an antidote.  Methanol is effectively removed by
hemodialysis.  Call your local poison control center for further information.
Note to Physician:
See Potential Health Effects.Signs and Symptoms Of
Exposure:
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.
In Case of Eye Contact:
IF ON SKIN (or hair): Remove/take off immediately all contaminated clothing. Rinse skin
with water/shower.
In Case of Skin Contact:
If swallowed, do NOT induce vomiting.  Call a physician, hospital emergency room, or
poison control center immediately. Never give anything by mouth to an unconscious
person.
In Case of Ingestion:
5. FIRE FIGHTING MEASURES
Flash Pt: < 15.00 F    Method Used:   Setaflash Closed Cup (Rapid Setaflash)
Self-contained respiratory protection should be provided for fire fighters fighting fires in
buildings or confined areas. Storage containers exposed to fire should be kept cool with
water spray to prevent pressure build-up.  Stay away from heads of containers that have
been exposed to intense heat or flame.
Fire Fighting Instructions:
No data available.Flammable Properties and
Hazards:
Autoignition Pt: No data.
Explosive Limits: LEL:    1                     UEL:    7
NFPA Class IB
Use carbon dioxide, dry powder, or foam.Suitable Extinguishing Media:
Do not use a solid water stream, as this may spread the fire.Unsuitable Extinguishing
Media:
6. ACCIDENTAL RELEASE MEASURES
Vapors may cause flash fire or ignite explosively.
Clean up:  Keep unnecessary people away; isolate hazard area and deny entry.  Stay
upwind, out of low areas, and ventilate closed spaces before entering.  Shut off ignition
sources; keep flares, smoking or flames out of hazard area.  Use non-sparking tools.
Use proper bonding and grounding methods for all equipment and processes.  Keep out
of waterways and bodies of water.  Be cautious of vapors collecting in small enclosed
spaces, sewers, low lying areas, confined spaces, etc.
Small spills:  Take up with sand, earth or other noncombustible absorbent material and
place in a plastic container where applicable.
Large spills:  Dike far ahead of spill for later disposal.
Waste Disposal:  Dispose in accordance with applicable local, state and federal
regulations.
Steps To Be Taken In Case
Material Is Released Or
Spilled:
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7. HANDLING AND STORAGE
Do not use in small enclosed spaces, such as basements and bathrooms.  Vapors can
accumulate and explode if ignited.
Read carefully all cautions and directions on product label before use.  Since empty
container retains residue, follow all label warnings even after container is empty.
Dispose of empty container according to all regulations.  Do not reuse this container.
Do not use this product near any source of heat or open flame, furnace areas, pilot
lights, stoves, etc.
Do not use in small enclosed spaces, such as basements and bathrooms.  Vapors can
accumulate and explode if ignited.
Do not spread this product over large surface areas because fire and health safety risks
will increase dramatically.
Precautions To Be Taken in
Handling:
Keep container tightly closed when not in use.  Store in a cool, dry place.  Do not store
near flames or at elevated temperatures.
Precautions To Be Taken in
Storing:
8. EXPOSURE CONTROLS/PERSONAL PROTECTION
OSHA TWA ACGIH TWACAS # Partial Chemical Name Other Limits
PEL:  200 ppm TLV:  200 ppm
STEL: 250 ppm
67-56-1 Methanol  {Methyl alcohol;  Carbinol;
Wood alcohol}
No data.
PEL:  1000 ppm TLV:  500 ppm
STEL: 750 ppm
67-64-1 Acetone  {2-Propanone} No data.
No data. TLV:        1500    mg/m3          NA Petroleum Hydrocarbon Mixture
(Alkanes and Cycloalkanes)
No data.
PEL:  400 ppm TLV:  400 ppm141-78-6 Acetic acid, ethyl ester  {Ethyl acetate} No data.
PEL:  200 ppm
STEL: 500 ppm/(10min)
CEIL: 300 ppm
TLV:  50 ppm108-88-3 Toluene  {Benzene, Methyl-;  Toluol} No data.
PEL:  50 ppm TLV:  20 ppm111-76-2 Ethanol, 2-Butoxy-  {Ethylene glycol
n-butyl ether,   (a glycol ether)}
No data.
For OSHA controlled work place and other regular users.  Use only with adequate
ventilation under engineered air control systems designed to prevent exceeding
appropriate TLV.
For occasional use, where engineered air control is not feasible, use properly maintained
and properly fitted NIOSH approved respirator for organic solvent vapors.  A dust mask
does not provide protection against vapors.
Respiratory Equipment
(Specify Type):
Protect eyes with chemical splash goggles.Eye Protection:
Wear gloves with as much resistance to the chemical ingredients as possible.  Glove
materials such as nitrile rubber may provide protection.  Glove selection should be based
on chemicals being used and conditions of use.  Consult your glove supplier for
additional information. Gloves contaminated with product should be discarded and not
reused.
Protective Gloves:
Various application methods can dictate use of additional protective safety equipment,Other Protective Clothing:
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such as impermeable aprons, etc., to minimize exposure.
Use only with adequate ventilation to prevent build-up of vapors.  Open all windows and
doors.  Use only with a cross ventilation of moving fresh air across the work area.  If
strong odor is noticed or you experience slight dizziness, headache, nausea, or
eye-watering - Stop - ventilation is inadequate. Leave area immediately.
Do not use in small enclosed spaces, such as basements and bathrooms.
Engineering Controls
(Ventilation etc.):
A source of clean water should be available in the work area for flushing eyes and skin.
Do not eat, drink, or smoke in the work area.
Wash hands thoroughly after use.
Before reuse, thoroughly clean any clothing or protective equipment that has been
contaminated by prior use.
Discard any clothing or other protective equipment that cannot be decontaminated, such
as gloves or shoes.
Work/Hygienic/Maintenance
Practices:
9. PHYSICAL AND CHEMICAL PROPERTIES
Physical States: [   ] Gas       [ X ] Liquid       [   ] Solid
Melting Point: No data.
Boiling Point: 133.00 F
Autoignition Pt: No data.
Flash Pt: < 15.00 F    Method Used:   Setaflash Closed Cup (Rapid Setaflash)
Explosive Limits: LEL:    1                     UEL:    7
Specific Gravity (Water = 1):   0.7742 - 0.7942
Density:   6.518 LB/GL
Water White / Free and ClearAppearance and Odor:
Vapor Pressure (vs. Air or
mm Hg):
  115 MM HG   at   68.0 F
Vapor Density (vs. Air = 1): > 1
Evaporation Rate: > 1
Solubility in Water: Slight
Percent Volatile: 100.0 % by weight.
VOC / Volume: 600.0000 G/L
Viscosity: Water thin
10. STABILITY AND REACTIVITY
No data available.Conditions To Avoid -
Instability:
Unstable [    ]       Stable [ X ]Stability:
Incompatible with strong oxidizing agents, strong caustics, hydrogen peroxide, and
nitrates.
Incompatibility - Materials To
Avoid:
Decomposition may produce carbon monoxide; carbon dioxideHazardous Decomposition or
Byproducts:
Will occur [    ]       Will not occur [ X ]Possibility of Hazardous
Reactions:
No data available.Conditions To Avoid -
Hazardous Reactions:
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This product has not been tested as a whole.  Information below will be for individual
ingredients. Refer to section 2 for acute and chronic effects.
Toxicological Information:
CAS# 67-64-1: 
Standard Draize Test, Eyes, Species: Rabbit, 20.00 MG, Severe.
Result:
Behavioral: Change in motor activity (specific assay).
Behavioral: Alteration of classical conditioning.
- American Journal of Ophthalmology., Ophthalmic Pub. Co., 435 N. Michigan Ave.,
Suite 1415, Chicago, IL 60611, Vol/p/yr: 29,1363, 1946
CAS# 141-78-6: 
Standard Draize Test, Eyes, Human, 400.0 PPM.
Result:
Liver: Hepatitis (hepatocellular necrosis), zonal.
- Journal of Industrial Hygiene and Toxicology, Vol/p/yr: 25,282, 1943
CAS# 108-88-3: 
Reproductive Effects:, TCLo, Inhalation, Rat, 800.0 MG/M3, 6 H, female 14-20 day(s)
after conception.
Result:
Effects on Embryo or Fetus: Fetotoxicity (except death, e.g., stunted fetus).
Effects on Newborn: Behavioral.
- Brazilian Journal of Medical and Biological Research., Vol/p/yr: 23,533, 1990
Standard Draize Test, Eyes, Species: Rabbit, 2.000 MG, 24 H, Severe.
Result:
Effects on Embryo or Fetus: Other effects to embryo.
Specific Developmental Abnormalities: Eye, ear.
- Prehled Prumyslove Toxikologie, Marhold, J., Organicke Latky, Prague
Czechoslovakia, Vol/p/yr: -,29, 1986
CAS# 111-76-2: 
Acute toxicity, LC50, Inhalation, Rat, 450.0 PPM, 4 H.
Result:
Behavioral: Ataxia.
Nutritional and Gross Metabolic:Weight loss or decreased weight gain.
- Toxicology and Applied Pharmacology, Academic Press, Inc., 1 E. First St., Duluth, MN
55802, Vol/p/yr: 68,405, 1983
Acute toxicity, LD50, Skin, Species: Rabbit, 220.0 MG/KG.
Result:
Effects on Embryo or Fetus: Extra embryonic structures (e.g., placenta, umbilical cord).
Effects on Embryo or Fetus: Other effects to embryo.
Specific Developmental Abnormalities: Musculoskeletal system.
- Dow Chemical Company Reports., Dow Chemical USA, Health and Environment
Research, Toxicology Research Lab, Midland, MI 48640, Vol/p/yr: MSD-46,
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CAS # Hazardous Components (Chemical Name) NTP
Chronic Toxicological
Effects:
IARC 3:  Not Classifiable as to Carcinogenicity in Humans
ACGIH A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans




Acute toxicity, LD50, Oral, Rat, 250.0 mg/kg.
Result:
Lungs, Thorax, or Respiration:Changes in pulmonary vascular resistance.
Standard Draize Test, Eyes, Species: Rabbit, 100.0 MG, Severe.
Result:
Effects on Newborn: Apgar score (human only).
Effects on Newborn: Other neonatal measures or effects.
Effects on Newborn: Drug dependency.
- American Journal of Ophthalmology., Ophthalmic Pub. Co., 435 N. Michigan Ave.,
Suite 1415, Chicago, IL 60611, Vol/p/yr: 29,1363, 1946
     67-56-1 Methanol  {Methyl alcohol;  Carbinol;  Wood alcohol} n.a. n.a. n.a. n.a.
     67-64-1 Acetone  {2-Propanone} n.a. n.a. A4 n.a.
          NA Petroleum Hydrocarbon Mixture (Alkanes and
Cycloalkanes)
n.a. n.a. n.a. n.a.
    141-78-6 Acetic acid, ethyl ester  {Ethyl acetate} n.a. n.a. n.a. n.a.
    108-88-3 Toluene  {Benzene, Methyl-;  Toluol} n.a. 3 A4 n.a.
    111-76-2 Ethanol, 2-Butoxy-  {Ethylene glycol n-butyl ether,   (a glycol
ether)}
n.a. 3 A3 n.a.





Dispose of in accordance with all applicable local, state, and federal regulations.Waste Disposal Method:
13. DISPOSAL CONSIDERATIONS
14. TRANSPORT INFORMATION
Paint Related MaterialDOT Proper Shipping Name:
3                        FLAMMABLE LIQUIDDOT Hazard Class:
UN1263UN/NA Number: IIPacking Group:
LAND TRANSPORT (US DOT):
The shipper/supplier may apply one of the following exceptions: Combustible Liquid,
Consumer Commodity, Limited Quantity, Viscous Liquid, Does Not Sustain Combustion,
or others, as allowed under 49CFR Hazmat Regulations.  Please consult 49CFR
Subchapter C to ensure that subsequent shipments comply with these exceptions.
Additional Transport
Information:
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CAS # Hazardous Components (Chemical Name)
15. REGULATORY INFORMATION
S. 302 (EHS) S. 304 RQ S. 313 (TRI)
EPA SARA (Superfund Amendments and Reauthorization Act of 1986) Lists
     67-56-1 Methanol  {Methyl alcohol;  Carbinol;  Wood
alcohol}
No Yes 5000 LB Yes
     67-64-1 Acetone  {2-Propanone} No Yes 5000 LB No
          NA Petroleum Hydrocarbon Mixture (Alkanes and
Cycloalkanes)
No No No
    141-78-6 Acetic acid, ethyl ester  {Ethyl acetate} No Yes 5000 LB No
    108-88-3 Toluene  {Benzene, Methyl-;  Toluol} No Yes 1000 LB Yes
    111-76-2 Ethanol, 2-Butoxy-  {Ethylene glycol n-butyl ether,
(a glycol ether)}
No No Yes-Cat. N230
[X] Yes  [  ] No    Acute (immediate) Health Hazard
[X] Yes  [  ] No    Chronic (delayed) Health Hazard
[X] Yes  [  ] No    Fire Hazard
[  ] Yes  [X] No    Sudden Release of Pressure Hazard
[  ] Yes  [X] No    Reactive Hazard
This material meets the EPA
'Hazard Categories' defined
for SARA Title III Sections
311/312 as indicated:
CAS # Hazardous Components (Chemical Name) Other US EPA or State Lists
     67-56-1 Methanol  {Methyl alcohol;  Carbinol;  Wood
alcohol}
CAA HAP,ODC: HAP;  CWA NPDES: No;  TSCA: Yes -
Inventory;  CA PROP.65: Yes: RDTox.
     67-64-1 Acetone  {2-Propanone} CAA HAP,ODC: No;  CWA NPDES: No;  TSCA: Yes -
Inventory;  CA PROP.65: No
          NA Petroleum Hydrocarbon Mixture (Alkanes and
Cycloalkanes)
CAA HAP,ODC: No;  CWA NPDES: No;  TSCA: No;  CA
PROP.65: Yes
    141-78-6 Acetic acid, ethyl ester  {Ethyl acetate} CAA HAP,ODC: No;  CWA NPDES: No;  TSCA: Yes -
Inventory;  CA PROP.65: No
    108-88-3 Toluene  {Benzene, Methyl-;  Toluol} CAA HAP,ODC: HAP;  CWA NPDES: Yes;  TSCA: Yes -
Inventory, 8A CAIR;  CA PROP.65: Yes: RDTox(F)
    111-76-2 Ethanol, 2-Butoxy-  {Ethylene glycol n-butyl ether,
(a glycol ether)}
CAA HAP,ODC: Yes - Cat.;  CWA NPDES: No;  TSCA: Yes -
Inventory;  CA PROP.65: No
This product is regulated by the United States Consumer Product Safety Commission
and is subject to certain labeling requirements under the Federal Hazardous Substances
Act. These requirements differ from the classification criteria and hazard information
required for safety data sheets (SDS). The product label also includes other important




No data available.Additional Information About
This Product:
The information contained herein is presented in good faith and believed to be accurate
as of the effective date shown above. This information is furnished without warranty of
any kind. Employers should use this information only as a supplement to other




W.M. Barr EHS Dept     (901)775-0100Preparer Name:
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and completeness of information from all sources to assure proper use of these
materials and the safety and health of employees.  Any use of this data and information
must be determined by the user to be in accordance with applicable federal, state and
local laws and regulations.
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